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IF PURCHASES ARE ENDORSEMENTS... 

PH is the no.1 choice of the mining industries 
In recent years 68% of all American made 4.5 to 9 yard electric mining 

shovels bought for use throughout the world have been PsH 

P&H has earned such widespread acceptance in the 

mining industries because of lower per-ton loading 

cost. This profit premium to owners of P&H 

Electrics results from these two basic advantages: 

1. Higher rate of production made possible by 

exclusive, patented P&H design principles of MAG- 

NETORQUE® Hoist Drive and Electronic Control. 

Both of these far-ahead design principles are the 
direct result of Harnischfeger designing and manu- 

facturing its own electrical equipment—the only 

shovel manufacturer to do so. 

2. Vastly superior service and parts avail- 

ability reflecting our partnership of responsibility 

to you, the buyers of our products—a partnership 

of responsibility made possible by our single source 
control of electrical as well as mechanical com- 

ponents and their performance. 

Your satisfaction with these advantages has made 

us The World’s Largest Builder of Full-electric 
Shovels. Compare before you buy—write for com- 

plete information. 

HARNISCHFEGER PsH 
Milwaukee 46, Wisconsin 
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bits and steels 

..» for quick hand uncoupling! 

No, it’s not child’s play, but the fact is you can 

uncouple Sandvik Coromant Rope-Thread bits and 

steels by hand! Smooth, shallow-depth, rounded 

threads with a pitch of just 2 turns per inch prevent 

binding. You'll have fewer thread failures too, com- 

pared with ‘“‘saw-tooth”’ thread designs. What’s more, 

only the threads are hardened, so you can re-thread 

steel sections without heat-treating. And, with faster 

uncoupling, you'll drill more feet per shift! 

Coromant bits and steels have many other advan- 

tages, too: Better quality carbide (Sandvik is one of 

the largest manufacturers of carbide in the world)... 

better, more rigid steel...superior workmanship... 

all add up to above-average bit and rod life, up to 

double the footage between sharpenings, and 

straighter, cleaner holes. 

Want proof? Easy! Call us and we'll arrange for a 

demonstration and test on your job. Write us today. 

Address: Dept. MW-11. 

545 Fifth Avenue, New York 17, N.Y. 

610 Industrial Avenue 

Paramus, New Jersey 

COlfax 1-6800 
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930 Brittan Avenue 

San Carlos, California 

LYtell 1-0375 



HOW TYLER CUTS YOUR COST OF SCREENING 

™ Your exact requirements matched from 

the world’s broadest line of woven wire 

cloth... from the finest mesh for sifting 

and filtering to rugged alloy screens for 

heavy tonnage jobs.™ Your time saved by 
fast shipments from the industry’s largest 

inventory.™ Proper application for best 
results assured by Tyler Technical Service, 

backed by the unique Tyler Customer Serv 

ice Laboratory where screening problems 

can be answered by production-scale tests. 

THE W. S. TYLER COMPANY 
3615 Superior Ave., Cleveland14,Ohio 
OFFICES: Atlanta « Beston «+ Chicagos 
Dallas+Los Angeles+ New Yorks Philadelphia 

* Pittsburgh « Sait Lake City « San Francisco « 
The W. S. Tyler Company of Canada, Ltd., 

St. Catharines, Ontario « OF FICE: Montreal 
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GRAB SAMPLES 

from the mail 

Congratulations on Studies 
Dear Sir: 

I take this opportunity of thanking you 
for regular copies of Worip MINING 
which is both extremely helpful and 
interesting. 

I wish to congratulate you particularly 
for the thorough studies which appear in 
many of your issues, like for instance the 
recent articles on Diamond Mining and 
Beneficiation, which give such an inter- 

esting overall view of our industry. 
R. J. Testut 
Minerais & Métaux 
Paris, France 

The first diamond article appeared in 
October 1960 Min1inc Wor tp, page 44. 
The second article in November, page 36, 
and the third and final article in this 

issue. Editor. 

Negotiating—Not Sold 
Dear Sir: 

We, Alfred Deschenes, president, and 
Henriette Deschenes, vice president, of 

Crystal Creek Gypsum Company, Inc., 
would very much appreciate your print- 
ing a correction to the item listed under 

Wyoming of the column “What's Going 

On In Mining” in your December 1960 

issue. 

We, as directors of Crystal Creek 
Gypsum Company, Inc. did not agree to 
transfer the property to anyone, but we 

were negotiating for a sale at the time. 

The property is for sale or lease at the 

present time. 

Alfred Deschenes 
Crystal Creek Gypsum 

Company, Inc. 
Billings, Montana 

COMING CONVENTIONS 

Fekrugry 22, 23, 24, and 25. Interna- 
tional Symposium on Mining Re- 

search, sponsored by the Missouri 

School of Mines and Metallurgy and 

the U. S. Bureau of Mines, Rolla, Mis- 

souri. 

February 26—March 2. Annual conyen- 
tion of the AMERICAN INSTITUTE OF 
MINING, METALLURGICAL, AND PE- 

TROLEUM ENGINEERS, St. Louis, Mis- 
sourj. 

March 30, 31, and April 1. Fourth sym- 
posium on ROCK MECHANICS, De- 

partment of Mining, Pennsylvania 

State University, State College, Penn- 

sylvania. 

April 4 to 7. Course on COMPUTERS and 
COMPUTER APPLICATIONS in the 
MINERAL INDUSTRY, College of 
Mines, University of Arizona, Tucson, 

Arizona. 

April 7, 8, and 9. Sixth annual MIN- 
ING, MINERAL & PETROLEUM CON- 
FERENCE sponsored by the South- 

western Alaskan Chapter AIME, An- 

chorage, Alaska. 
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NEW CAT NO. 14 SERIES C MOTOR GRADER 

Compact engine plus many other refinements assure top performance, easier servicing, long life 

Important changes make up the new Series C No, 14 

Motor Grader—big improvements throughout to 

give you better performance, long life and serv- 

icing ease: 

NEW COMPACT 150 HP ENGINE 
block and stress-relieved crankshaft give greater 

The short, rigid 

strength and shock resistance. New cylinder head de- 

sign resists distortion yet has superior cooling char- 

acteristics. Large water pump with cast-iron impeller, 

ceramic seal face, and carbon type seal combined with 

a 20 per cent increase in radiator capacity improves 

cooling, lengthens life. 

NEW STARTING ENGINE 
this new two-cylinder vertical gasoline engine is as- 

All-weather starting with 

sured. Replacing the horizontal engine, this design 
features aluminum pistons and overhead valves for 

improved performance. Bore is 2.38”, stroke is 2.38”, 

and compression ratio is 8:1. Over-running clutch in 

starter pinion prevents damage to starter engine when 

diesel starts, a year-round starting plus. 

NEW SERVICING EASE 
designed for easier servicing and more efficient oper- 

An advanced fuel system is 

ation. Compact fuel injection pumps with barrel and 

plunger assemblies enclosed in housing help reduce 

wear, lengthen service life. 

Plus all the features that made the No. 14B the most 

versatile motor grader in the “big machine” field... 

EXCLUSIVE OIL CLUTCH —provides up to 2000 hours of 

service without adjustment, equal to about a year of 

“adjustment-free” operation. 

DRY-TYPE AIR CLEANER —removes 99.8 per cent of all 
dirt from intake air. Can be serviced in five minutes. 

MECHANICAL CONTROLS —provide easy engagement. 

“Anti-creep” lock makes blade stay put under load. 

FULL VISIBILITY —operator has unobstructed view of 

job even while seated. 

Now, all Cat Motor Graders feature the compact 

engine. Like the new No. 14C, the 85 HP No. 112E, 

the 100 HP No. 112F, and the 115 HP No. 12E are all 
designed to give you the highest production at the low- 

est possible cost. Your Caterpillar Dealer can give 

you the facts and figures. He can prove it both on 

paper and on your job. Call him today, 

Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A, 

CATERPILLAR 
Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co, 
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BiggerTypeSpeeds Reading 
How many of you found that the January issue of MINING 

WorLp was easier to read? Good, that’s what we wanted when 

we changed printers and had the chance to increase the size of 

type for the feature pages from 9 point type on a 10 point slug to 

10 point type on a 10 point slug. 

This means that there are the same number of lines of type 

per inch, but that the type size on each slug is bigger. You do 

the same thing in your open pit when you get a new and larger 

shovel which loads your trucks with fewer dippers. Thus you 

have the same load with fewer swings. 

The Editors now have to convey the same meaning with fewer 

words on the printed page. Now with so much happening in the 

mining world, and with the readers demanding to know just 

about everything that happens, we were faced with the task of 

helping those who wanted reading comfort without subtracting 

any of the full details about that new mill. 

Our solution has been greater selectivity to fit your interests, 

and compact writing. This means closer editing and better writ- 

ing to make every word count. 

Right along with the bigger type have been the recent changes 

sectionalizing or separating each article into logical components 

with appropriate head lines. Now the section on mining is readily 

apparent for the mining readers; milling practices are titled for 

the metallurgists; and ore occurrences for the geologists, as far 

as is practical. 

Now you can select and read those sections of special interest 

so you get the concentrates without the gangue—and the editors 

work hard to get you to read the entire article so you can con- 

tinue to be the best informed man on the job. 

Exploration Pays Off 
Copper, iron, and uranium purchases make the industry's most 

important news in this issue of Mintnc Worvp. They are all 

multi-million dollar deals too. 

Kerr McGee Oil Industries, Inc. bought out its minor partners 

in Kermac Nuclear Fuels Corporation’s Ambrosia Lake, New 

Mexico operations. This was about a $22,000,000 purchase by 

stock exchange. 

Phelps Dodge Corporation paid some 50 small miners and 

claim owners about $3,500,000 for 299 claims north of Safford, 

Arizona. This is PD’s largest mining purchase in 30 years since 

it paid stock for Calumet and Arizona Mining Company's Ajo 

mine, the 85 mine, and mines and smelters at Bisbee. 

United States Steel Corporation’s Columbia-Geneva Division 

has paid between $4,500,000 and $5,000,000 for 16 patented 

and 46 unpatented iron ore claims in the Buena Vista district of 

Churchill County, Nevada. Sellers were Mineral Materials Com- 

pany and American Exploration and Mining Company. 

These sales are the successful culmination of more than 30 

years of exploration in one instance and less than a vear in 

another. They prove that there is big money for finding a large 

mineral deposit by a small miner or large company. 

They are all out of the exploration stage. Good luck to vou 

miners in finding more of them. 



Mi i ner...or Miser ? You are looking at a man in the act of helping his employer save 

money. He is loading a hole with the new low-priced explosive, Du Pont H1-Cap.® This specialized explosive 

sacrifices nothing in quality or performance and gives you substantial economy except under the most severe 

conditions. Now available in four new small diameter grades for underground work, H1-Cap gives good frag- 

mentation, good fumes. The denser grades also have fair to good water resistance. 

This is just one more example of Du Pont’s down-to-earth approach in 

providing you a complete line of explosives to solve every mining 

problem. Your Du Pont distributor or representative can arrange trials 

to show what H1-Cap can do for you. Du Pont, Explosives Department, 

Room 6440 Nemours Building, Wilmington 98, Delaware. 

Water 
Resistance 

HI-CAP 1 

HI-CAP 2 

HI-CAP 3 

HI-CAP 4 

*114 x8 cartridges per 50 Ibs 

Gy PND EXP LOS IVE Ss Better Things for Better Living... through Chemistry 
#06. u. 5. Pat OF 
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CAPITOL concentrates 

GOVERNMENT ACTION AND REACTION AFFECTING MINING 

Senator Engle Introduces Gold Production Premium Bill . . . 

California Senator Clair Engle’s 

domestic gold mine subsidy bill has 
a flexible formula. In this case the 

amount of the subsidy would be set 

periodically by the Secretary of the 
Treasury, the goal being to stimulate 
sufficient domestic production to off- 

set the gold drain. 

The incentive payment would ne- 
cessarily be different for different 
mines because one mine can get into 

production at $45.00 whereas another 

might take $55.00. A ceiling would be 

put on the highest premium that 

could be paid under any circum- 

stances. Senator Engle is reported to 

be drafting his bill so that the subsidy 
will continue until the Treasury bal- 

ance re-attains the figure of $20,000.- 

000.000. 

The Treasury’s idea that we must 
never increase our gold stocks simply 

means that a diminishing gold supply 

Silver Sales Will Continue For Benefit of Manufacturers . . . 

The United States Treasury “be- 

lieves it should continue to sell silver 

for industrial uses when requested,” 
stated assistant secretary Laurence B 
Robbins in a letter to Senator Dwor- 

shak of Idaho. 

Previously, Senator Dworshak had 
suggested that the Treasury termi- 
nate its industrial sales to safeguard 

the nation’s dwindling reserves of 
“free” or nonmonetized silver. He 

also had said that “higher prices for 

silver, especially when produced as a 

byproduct of lead, zinc, and copper, 
would greatly strengthen this indus- 
try and provide much needed em- 

ployment for miners.” 
In his reply, Robbins said: “I can- 

not understand how this 
strengthen the copper, lead, and zinc 
industry, inasmuch as the production 

of those metals at the present time 

appears to be sufficient to balance de- 

mand and any further production 
would have an unstabilizing effect on 

the price of the base metals. . . . 

“A higher price for silver means 

that the consumers in the United 

States pay for the increase in a much 
larger proportion than is received by 
the producers of silver. Silver con- 

sumption in the United States has 

would 

Lead-Zinc Subsidy Bill Is Reintroduced in Senate 

Senator Kerr with several other 

Senators has reintroduced the Ed- 

mondson small-mine lead-zinc sub- 

sidy bill as S. 115. Senator Bible of 
Nevada, the new chairman of the 

Senate Mining subcommittee, un- 

doubtedly will call early hearings on 
the bill, as no doubt will Chairman 

Aspinall of the House Interior 

Committee. While it is generally un- 
derstood that President-elect Ken- 

nedy is committed to sign the bill, 
securing appropriations may be dif- 

ficult. 

The atmosphere in the 87th Con- 

eress seems somewhat more favor- 

Tariff and or Quota Bills Expected on Lead-Zinc . . 

Both the Emergency Lead-Zinc 
Committee and the smelter group are 

expected to have tariff and/or quota 

bills introduced, the separate bills to 

be tailored to suit the needs of each 

group. This is likely to create a some- 

what difficult situation in the House 

Early Action on Wilderness Bill ls Expected in Senate . . . 

Great pressure undoubtedly will 

develop to pass a so-called Wilder- 

ness bill during this session of Con- 
gress. The measure probably will be 
similar to the Murray bill of the clos- 

ing days of the last Congress and 
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probably will penalize mining. It is 

understood that the bill will have 

active support from the new chair- 

man of the Senate Interior and In- 

Affairs Senator sular Committee, 

‘will face the additional burdens as 
the years go by of backing increasing 
amounts of currency necessary to fi- 

nance commercial operations. Even- 

tually we will have to increase the 
amount of gold on hand as reserve or 
abandon gold altogether because the 

supply on hand will be totally in- 
adequate as backing for our currency 
and for the purpose of meeting de- 
mands in our gold from dollars held 

abroad. 

been running at a rate of about 100,- 
000,000 ounces per year, whereas sil- 

ver production is at an annual rate 

of about 35,000,000 ounces. Inas- 
much as consumption exceeds pro- 

duction by approximately 65,000,000 
ounces, the consumers would pay to 

foreign producers 65 percent of the 
increased value of the silver. This 
would affect the balance of payments 
problem mentioned in your letter, in- 
asmuch as the price for silver would 

increase the dollars that foreigners 

earn and such dollars do become po- 
tential claims against our gold sup- 

ply.” 

able to subsidy bills than in the past, 
but little change in the attitude of 
the House Appropriations Commit- 
tee is reported. This brings up the 
question of what is the value in pass- 
ing a subsidy bill and then not get- 
ting the money to finance the sub- 
sidy. 

Ways and Means Committee. How- 
ever, the recent drop in the prices of 
lead and zine will put additional 
pressure behind the bills. 

Anderson of New Mexico, and that 
very likely he will be the principal 
sponsor. If that is the case, it will 
mean fairly rapid action from that 
committee which will have jurisdic- 
tion over the bill. 



420 HP (335 HP NEW 631:2,"7," 2 
MPH... 28 cu. yd. (21 cu. yd. struck). 

NEW 63 420 HP (335 HP flywheel)... 
41.5 MPH...630A Tractor- 

Scraper ... 28 cu. yd. (21 cu. yd. struck). 630-482C 
Tractor-Scraper...35 cu. yd. (27 cu. yd. struck). 

NEW ATHEY 
ROCK WAGONS 
38 ton PR630 and PR631 built by 
Athey Products Corporation. 

BIG! POWERFUL! NEW CAT 630 AND 631 
MATCH POWER TO JOB CONDITIONS—AUTOMATICALLY ! 

A new concept in power shift transmission 

coupled with a new 420 HP engine. . . plus other 
proven new developments . . . provides the last word 

in Operating, service, maintenance ease and economy. 

The four-wheel 630 and two-wheel 631 join the 

widely accepted DW20, DW21 and 619 to give you 

an even broader choice of hauling units from 

Caterpillar. 

The new transmission and new engine on the 

630 and 631 are designed and teamed to fit power 

to working conditions. This tailored power train, 

together with unit construction, greater scraper and 

wagon Capacity, air-actuated cable control and new 

tires, makes the 630 and 631 the ultimate in hauling 

equipment design! Some of the features are de- 

scribed here. For complete proof of performance, 

ask your Caterpillar Dealer! 

Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 

CATERPILLAR 
Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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as YESTERDAY 
_— CERTAIN 

NEW 29.5 x 35 TIRES 

This all-new tire size was orig- 

inally developed for the 630 

and 631, to provide the best 

combination of size, capacity 

and rideability at lowest cost 

per yard. These tires were 

proven by exhaustive labora- 

tory and field tests. 

NEW SCRAPERS 

Matching 28 cu. yd. heaped (21 

cu. yd. struck) scrapers fea- 

ture increased capacity, better 

loading. Sheave bearings now 

have 125-hour lubrication pe- 

riod. Other matching trailed 

units are also available. 

NEW CABLE CONTROL 

Live power provides control 

whenever the engine is run- 

ning. Air-actuated controls cut 

operator effort in half, yet re- 

tain “feel” of the control. New 

cable savers prevent breakage 

due to double-blocking. 

IMPROVED STEERING 

New two-jack steering makes 

the 631 easy to maneuver, yet 

retains “feel” of the road. Im- 

proved steering for the 630 ab- 

sorbs shocks outside of the 

steering gear, provides easier 

handling in tight quarters. 



SHIFT INDICATOR 

be 

3 SHIFTS—9 SPEEDS 

POWER SHIFT TRANSMISSION. This new con- 
cept in power shift transmission automatically adjusts the 
630 and 631 to job conditions. Key to this system is the torque 

divider transmission mounted directly behind the engine, 
which combines planetary gears with a torque converter so 

as to provide power to the three-speed-range transmission 
in one of three ways: (a) torque divider drive (a combina- 

tion of 75% direct, 25% torque converter); (b) direct drive; 
(c) overdrive. Result: nine different speed variations—but 

the operator need only concern himself with the three speed 
ranges and load range controlled by one lever. (A safety 
latch prevents accidental engagement.) The rest is com- 
pletely automatic, governed by a mechanical-hydraulic sys- 

tem. Here’s how it works: 

Operator moves lever into /, first range, to start machine 
down haul road. The machine is now in torque divider drive 

for easy start and greatest rimpull. As speed increases, 
converter is no longer required, so the transmission shifts 

automatically to direct drive. When conditions permit, it 
automatically shifts to overdrive. As speed increases, the 
shift indicator dial shows operator when to shift to second 

speed range, 2. Again the transmission automatically goes 

into torque divider drive. As before, when conditions permit, 

it automatically shifts to direct drive and then to overdrive. 
This same cycle can be repeated in third range. 

NEW 420 HP ENGINE AND 

MATCHED POWER TRAIN 

Downshifting is automatic, too. As transmission senses 
increasing power needs, it' shifts down from overdrive to 
direct drive to torque divider drive. When conditions require 
it, the indicator tells the operator when to select the next 
lower speed range. Once back in the cut, operator shifts to 
load position, L. This locks the transmission in torque 
divider drive of the first speed range. 

ALL-NEW CAT ENGINE. Designed specifically for 
the 630 and 631, this six-cylinder, 5.4” bore x 6.5” stroke 

D343 engine is turbocharged and aftercooled. It develops 
420 HP maximum (335 HP at the flywheel). 

Typical of the newness is head design. The engine is 

parallel ported with dual intake and exhaust valves for most 
efficient air system. Overhead camshafts eliminate rocker 

arms and push rods. New shelf head design results in fast 

coolant circulation for outstanding heat dissipation. 

In addition to these and other new features, the engine 
offers .. . the economies of the proven Cat fuel system with 

precombustion chamber (burns No. 2 fuel oil—premium 

diesel fuel not required) ... pressure ratio controlled turbo- 
charger for optimum air flow throughout the engine operat- 
ing range ...aftercooler for greater air density for more 
complete combustion. 

FULL UNIT CONSTRUCTION—EASIER SERVICING 

TRANSMISSION UNITS 

Range transmission is case mounted for accessibility, can be 

removed as a unit with cable control and differential carrier. 

Another timesaver: torque divider transmission is removable as a 

unit without disturbing the engine. Transmission control units 

are accessible without disturbing the transmission. 

NEW RADIATOR-FAN UNIT 

Fan is mounted on the radiator 

for more efficient cooling. Now 

radiator, side plates and fan 

can be removed as a unit for 

servicing—or to provide easy 

access to the front of the 

engine. 

SERVICING TIMESAVERS 

Dash swings away to expose 

entire left side of 631’s engine. 

Crankcase guard pivots down 

for easy access to the bottom 

of the engine. For easy tire 

removal, rear fenders tip for- 

ward on the 630, and are easily 

removable on the 631. 



TH Is IS MARION QUALITY. Strange things can happen to steels in the 

-50° temperatures encountered on the Iron Range. At such readings, ordinary steels can snap like brittle 

spaghetti. It’s one of the big reasons why Marion uses high strength, high alloy steels at vital points 

throughout their intermediate size excavators. But, these new steels offer machine owners more than just 

excellent cold strength characteristics. For one thing, they’re more resistant to fatigue and heavy shock 

loading. More important, their inherent strength permits lighter construction. That means your operator is 

lifting less dead weight... more payload. The man in the picture? Marion takes nothing for granted. He’s perform- 

ing one of dozens of quality check tests that every piece of steel undergoes, from the Marion laboratory to the 

final assembly station. The long way around? Perhaps. We're willing to let the profit figures for these Marions 

settle that one. Marion Power Shovel Company, Marion, Ohio. A Division of Universal Marion Corporation. 



ASEA’s new multi-rope friction mine hoists for instai'a- Make profitable use of ASEA design and engineering ex- 

tion in one of the largest mines take an unbalanced perience. Let ASEA save operating costs—in a big way 

load of 55 tons at a speed of 2760 feet per minute— just as it saves for 14 U.S. and Canadian mining com- 

twice the load of any known hoist at this record speed. panies. Write for literature to: ASEA ELECTRIC INC. 

Here are two major advantages of these new mine 500 Fifth Avenue, New York 36, New York and 

hoists pioneered by ASEA for mine owners everywhere. 55 New Montgomery Street, San Francisco 5, California. 

MULTI-ROPE FRICTION DRIVE; this enables a mod- TECHNICAL DATA 

erate sized pulley (length, 7°2”, diameter, 12'2”) Hoisting Double Skip Hoisting speed 2760 ft 

to take a very high unbalanced load with ease. Hoisting capacity. 1400 tons per min 
per hour Number of ropes 

—— 
Rope Diameter 

2 sm AUTOMATIC OPERATION, which can save —— —— Diameter of Pulley 
as much as $30,000 a year per hoist at prevailing a " sorte Length of Pulley . : One of the hoists 

° ° 4 M 

U.S. wage rates, assuming two-shift operation. = secsoce masts a... ee ~ in assembly stages 
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“My TD-24 almost equalled 

.My faster TD-25° 
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— $ize-bigger crawlers 

deliver larger loads” 
—Charles W. McClinton, Oakman, Alabama 

“Actual on-the-job demonstration proved my 
4-year-old International TD-24’s daily production ap- 

proximately equalled size-larger competitive crawlers? 

reports Charles W. McClinton, for McClinton Coal 

Company, Oakman, Alabama. 
“My TD-25’s are faster all-around, and deliver 

larger loads than the ‘24? Planet Power-steering lets 

the operator cut big loads faster (than a clutch-steered, 

king-sized crawler )—and delivers the loads at a con- 

stant speed without loss of power on turns?’ 

“Dead-track drag” eliminated 
Planet powered International TD-25’s keep both 
tracks pulling full-time—to make full-load, full-power 
turns, or slam straight ahead with offset. loads. And 

combined on-the-go, Hi-Lo power-shifting gives in- 

stant, up-or-down matching of power to condition. 

You make full-load turns, and keep the blade loaded. 

You get constant-contact benching or highwalling, ap- 

plying full power, getting full speed. “Dead-track drag” 

and “gear-shift lag” are eliminated. 

Exclusive Planet Power-steering makes the TD-25 

Overburden 20 feet deep, half earth, half rock, is being 

removed here to get at a 16-inch coal seam. This McClinton-owned 

TD-25 cuts down highwall, and removes berms. Operator simply 

shifts load-side track to high range, leaves other in low range to 

keep “25” on course without “bank-nosing‘’ 

the industry’s only power-shifted 8-speed gear-drive 

tractor or 4-speed torque converter tractor. 

Power-shift and power-steer the 230-hp TD-25 on 
tough overburden removal, benching, and highwalling. 

Prove what it means to your operating efficiency to 

match or outproduce size-bigger, clutch-steered crawl- 

ers. See your International Construction Equipment 

Distributor! 

International 

Lguipment F 
International Harvester Co., 

180 North Michigan Ave., Chicago 1, Illinois 

A COMPLETE POWER PACKAGE 

Planet Power-steering and on-the-go, Hi-Lo power-shifting 

teams with the 6-cylinder, 230-hp International DT-817 diesel—to 

pick up and “run” with loads like this, on the McClinton strip-min- 

ing operation. Dual valving makes this engine a ‘free breather,’ 
to give peak turbocharging efficiency. 



Proof from Jones & Laughlin! 

Ni-Hard liners keep their contour 

after grinding better than 2 million tons of ore 
Here’s photographic proof from the 
Benson Mine, New York Ore Division 
of Jones & Laughlin Steel Corporation 

in upstate New York. 

Ni-Hard liners keep their contour - 

resist abrasion — provide a slow, uni- 

form wear rate — are good to the last 

1 4 inch. 

You could never tell by looking at them, 

but these Ni-Hard* nickel-chromium- 

iron alloy shell liners have been grind- 

ing iron ore for more than 2 years. With 

better than 2 million tons of ore behind 

them, they’ve still got plenty of tonnage 
left in them! 

14 

Used in J&L’s ball mills and rod mills 
at the feed end as well as the discharge 

end—these Ni-Hard liners are delivering 

superior abrasion and wear resistance. 

They’re saving many thousands of hours 
of downtime, many thousands of dollars 

in repair and replacement, 

Try a set of Ni-Hard liners and see for 
yourself how the abrasion and wear re- 

sistance of Ni-Hard can increase your 

tonnage, can lower your costs. 

Our detailed 58-page booklet, “Engi- 

neering Properties and Applications of 

Ni-Hard” suggests many ways to put 

this versatile and long-lasting material 

to work profitably. Say the word and 

we'll be glad to send you a copy, 
“Registered trademark 

THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street ghko, New York 5,N. Y. 

NI-HARD* 
NICKEL MAKES CASTINGS PERFORM BETTER LONGER 

MINING WORLD 



«+The machines that revolutionized 

crushing practice... are built ina 

wide range of sizes, for capaci- 

ties to over 900 tons per hour. 

Write for descriptive literature. 

SYMONS... a registered Nordberg trademark 

known throughout the world 

ATLANTA ® CLEVELAND DALLAS DULUTH 

.-.-.- Symbol of money and power 

The name copper is from the Greek xupos, Cyprus, one of the early 
sources of the metal. Copper has often been called “the common man’s 
gold” —and has become a symbol of money due to its wide usage in the 
coins of many nations, as well as a symbol of power—since the greatest 

usage of copper has been as a conductor of electricity. 

While native copper is the only metal found abundantly in nature, 
commercial production is supplied chiefly from various ores of copper, 
including chalcopyrite, chalcocite, cuprite and malachite. 

Wherever these copper ores are processed—in Arizona, Chile, or the 

Belgian Congo—you’ll find Symons Cone Crushers the leading choice 
among the world’s prominent producers. For in copper . . . as in all of the 

important ore and mineral operations around the world . . . Symons Cone 

Crushers have consistently maintained their prominent position by effi- 
ciently processing large tonnages of finely crushed product at low cost. 

NORDBERG MFG. CO., Milwaukee 1, Wisconsin 

©1959, N. M. CO 

NORDBERG =| 
HOUSTON KANSAS CITY MINNEAPOLIS NEW ORLEANS NEW YORK ST. LOUIS 

SAN FRANCISCO TAMPA WASHINGTON TORONTO VANCOUVER JOHANNESBURG LONDON MEXICO, D. F. 
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6 or &-yd. Lima Type 2400, shown stripping coal in Pennsylvania, also available with special 10-yd, coal loading dipper. 

Toughest mantle rock can’t stop Limas 
Limas are job-designed and built from the 
ground up for high output stripping and 

loading. They remove overburden fast and 
easy for high-speed loading of coal and 

ore, These are some of the reasons Lima’s 
big, bold Type 2400 is a high-production 
mining favorite everywhere: 

¢ CRAWLERS — Wide, long for extra 

stability; steered through air-controlled 

jaw clutches for easy handling 

e MAIN MACHINERY positioned to 
hold counterswing to minimum, allow 
faster swing 

e DRUMS—Extra wide, tandem mounted 

for more cable capacity, longer cable 
life 

e ANTIFRICTION ROLLER BEAR- 

INGS reduce wear at all important 

bearing points 

e AIR-CONTROLLED CLUTCHES 

are extra large; give instant response 

e TORQUE CONVERTER reduces 
shock loading, prevents stalling... 
lengthens cable life, lowers maintenance 

e PRECISION AIR CONTROL lets 

operator feel action without fatigue; 

means more output, greater efficiency 

Judge the 2400 for yourself — ask your 

nearby Lima distributor for a free copy 

of the 32-page bulletin describing the 2400 

in detail . . . or write to us here in Lima. 

There's a Lima type and size for every mining operation — shovels to 8 yd.; draglines variable; diesel or electric. 

— 

CABLE ADDRESS — LIMASHOVEL 

Li MA Construction Equipment Division, Lima, Ohio 

Shovels * Cranes * Draglines «+ Pullshovels * Roadpackers * Crushing Equipment 

Y in eh 6111 

* Asphalt Plants 
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CYANAMID DE MEXICO, S.A. de C.V. 
Apartado Postal 283 

Mezico 1, D.F., Mexico 

CYANAMID OF GREAT BRITAIN LTD. 
Bush House, Aldwych, 

London W.C. 2, England 

SOUTH AFRICAN CYANAMID (PTY.) LTD. 
P.O. Box 7552, 

Johannesburg, Union of South Africa 

CYANAMID INTER-AMERICAN CORPORATION 
Sucursal del Peru 

Casilla 4393, Avenida Tacna 411 

Lima, Peru 

CYANAMID AUSTRALIA PTY. LTD. 
Atlas Building, 406 Collins Street 

Melbourne, Australia 

CYANAMID (FAR EAST) LTD. 
506 Nikkatsu International Bldg 

Yuraku-Cho, Tokyo, Japan 

CYANAMID OF CANADA LIMITED 
Montreal, Quebec 

Sales Offices: Toronto, Montreal, Vancouver 

Cyan dation Procesa Chew cais 

Flotation Reagent 

Flocculating Agent 

Film Forming 

<— CYANAMID __— 

“ore-dressing ideas you can use” 

Synergism Down Under 
SODIUM AEROFLOAT” Promoter-Xanthate Combination 

Increases Copper Recovery at 

Lake George Mines, New South Wales 

Realizing that better metallurgy could 

come only from more ingenious use of 

reagents, this well established property 

centered its laboratory and plant experi- 

mental work on new reagent combina- 

tions and thereby made very worthwhile 

gains in recovery. 

Lake George Mines has for many years 

treated upwards of 500 tpd of intimately 

mixed sulphides in a 40% schistose 

gangue. Feed from several separate ore- 

bodies averages 5.5% Pb; 9.5% Zn; 

0.6% Cu; 1.0 dwt Au/ton; 1.3 oz. Ag/ton 

and 15% Fe. Feed is ground to 77% 

minus 325 mesh to recover galena, sphal- 

erite, chalcopyrite and iron pyrites in sep- 

arate concentrates. Copper is floated 

ahead of lead using starvation quantities 

of reagent, depressing zinc with SO.. 

SODIUM AEROFLOAT—sodium ethyl xan- 

thate combination was used with good 

results until import restrictions necessi- 

tated replacement of SODIUM AERO- 

FLOAT by xanthate alone from June 

1958 to May 1959. Recovery and grade 

of copper concentrates fell off markedly 

during this time. Testing done during this 

period indicated that a combination of 

SODIUM AEROFLOAT and ethyl! xanthate 

would produce higher recovery than 

either reagent alone and the combined 

reagent schedule was adopted again in 

June 1959. Mill results for two twelve- 

month periods showed: 

June '59- 
May *60 

June '58- SODIUM 
May ‘S59 AEROFLOAT 

Xanthate only Plus Xanthate 

Cu Conc. Grade 17.4% 19.2% 

Cu Recovery 74.8% 77.2% 

Copper is floated at pH 7 with cresylic 

acid as frother (0.06 lb/ton) and sulphur 

dioxide (equal to 1.25 lb. sulphur/ton) 

to depress zinc. When the promoter was 

sodium ethyl xanthate alone 0.15 Ib. per 

ton was added. This has been changed 

to 0.08 lb. of xanthate per ton and 

0.04 Ib. of SODIUM AEROFLOAT per ton. 

Cyanamid field engineers will be glad to 

work with you to evolve the reagent 

combination that will produce highest 

recovery at the lowest cost-plus-tails. 

Having a complete line of metallurgical 

reagents, Cyanamid offers unbiased 

counsel in their most effective use as well 

as prompt, unfailing delivery to every 

mining field. 

*Synergism—the cooperative action of two discrete agencies such that the 

total effect is greater than the sum of the two effects taken independently. 

AMERICAN CYANAMID COMPANY 
EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 

CYANAMID INTERNATIONAL 

Cable Address 

Mining Chemica 

110. New York 

s Department 

3O ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 



Slushers, 2- and 3-drum 

h motor effects from 

30 to $0 HP 

wit 

Vertical pumps, 

type Boliden for abrasive 

and corrosive fluids 

Slushers, scraper buckets and sheave 
blocks 

Mine and shaft sinking hoists 

Loading and transporting machines for 
shaft sinking and drifting 

Belt conveyors, specially for demand- 
ing transports of heavy materials 

Pumps for sand, cement sludge, ore 
pulps and other abrasive materials 

Flotation machines 

Separators with permanent magnets 

for wet and dry concentrating 

Thickeners 

he Ae 
or | 

Drum filters 

with filter 

areas from 

0.8 to 38 m 

AA 

" \\" ill 

NA 

Wet separators 

with permanent 

magnets 

Vacuum and magnetic filters 

Screw and bowl classifiers 

Humphrey spirals 

Dry grinding mills 

Rubber valves and automatic devices 
for keeping a constant level and for 
controlling pulp density. 

USA CHILE 

Ltda 

Santiago de Chile 

Machinery Center, Inc Gadelius y Cia 

Salt Lake City 10, Utah 

CANADA FRANCE 

Tenace Tools Ltd 

Kirkland Lake, Ontario Be Paris 

Etablissements A. Johnson & Cie 

REPRESENTATIVES: 

NORWAY 

Argo A/S 

Oslo 

AUSTRALIA 

For scraper hoists 

ASEA Electric (Aust.) Pty. Limited 

ITALY 

Italsvenska S.A.S 

Genova 

Melbourne 

FINLAND 

OY Julius Tallberg AB 

Helsinki 

BRAZIL 

Cia. T. Janér 

Rio de Janeiro 

JAPAN 

Gadelius & Co., Ltd 

Tokyo C 

SAL. A MASKINFABRIKS AB 
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Phelps Dodge Pays $3,500,000 For 299 Arizona Copper Claims 
Location of Phelps Dodge Cor- 

poration’s largest Arizona mine pur- 
chase in 30 years is shown on the ad- 

joining place fix map. Claims and 
mining company holdings of more 
than 50 individuals were purchased 
by PD. Included in the sale were the 

Roper and Alta Vista mines. These 

had been located over 30 years ago 

and developed since that time by the 
Roper family of Safford. Other 

claim sellers include Ruskin Lines, 
erg Betts, Joy Lambert, Roy Talley, 
Roberto Martinez, and Grant and 

Ray Godfrey. 

The PD claims are close to the 120 
which Kennecott Copper Corpora- 
tion purchased for about $4,000,000 

in 1959 and which are now being 

developed by a new shaft. 

While no details of ore reserves 

have been released by PD, several 

industry observers believe that PD’s 

deep drilling has proved “very sub- 
stantial reserves of deeply-buried 

low-grade ore which must be mined 

by underground methods.” 

Many Arizona miners also recalled 
that in 1931 PD secured control of 
Calumet and Arizona Mining Com- 
pany through an exchange of stock 
to obtain the Ajo mine and reduc- 

tion works, the smelter at Douglas, 
mines at Warren and Bisbee, and the 
85 mine in New Mexico. They an- 
ticipate this new purchase will mean 

as much to the state as does the C&A 

acquisition. 
It is known that PD drilled in 

search of a porphyry size ore body 
through 400 to 1,000 feet of post ore 

basalts, tuffs, late andesite, and ag- 
Drilling 

Morenci? 

quartz monzonite, granodiorite por- 
phyry, and quartz diorite porphyry 

plugs, stocks, and intrusions into 

quartz latite porphyry and andesite. 
Kennecott is known to have a par- 

tially enriched zone of ore containing 

clomerates. 
northeast 

targets were 

shear 7ones 

PHELPS DODGE’S 
MORENCI MINE “Q 

PHELPS DODGE © "uence mr 
Buys These Claims 

SS 

both sulphides and oxides. It is be- 

lieved that PD’s claims contain simi- 
lar mineralization. 

No PD plans have been announced 
to develop the claims and bring a 
mine into production. However, this 

would necessitate several of the steps 

outlined in the June 1959 issue of 
MINING WorLD as necessarv for Ken- 

necott to follow. 

Yugoslavia Has Ambitious Plans For Increased Metal Output 
A major expansion of mining and 

metallurgy in Yugoslavia during the 
next five years will increase annual 
steel production to 2,100,000 tons, 

zinc to 90,000 tons, and lead to 120- 
000 tons. Output of copper, alumi- 

lum, antimony, mercury, and cad- 

mium is also scheduled to rise sharply 

as the industry continues its rapid 
recovery from World War II set- 

backs. 

The increase in steel output will be 
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implemented by a new mill at Skopje 
in Macedonia which will have a 

yearly capacity of 1,000,000 tons. 
Low grade ores will be treated in 

Krupp-Renn furnaces and smelted in 
lysland-Hole furnaces. 
A new lead-zinc mine at Sasa that 

starts production this year will have 
an output of 50,000 tons of concen- 
trate when operating at full capacity. 
Other ore will come from Srebenica 
in Bosnia where an old Roman mine 
has been revived. 

Ten percent a year is the scheduled 
increase for the Mezica lead mines 

and smelters where a new low-level 
drainage tunnel will drain and de- 

velop lower levels at the mine during 

the next two years. At the Trepca 
mines lead smelters will be modern- 

ized, and factories for making fin- 
ished lead products built. Expansion 
at the Celje zinc smelters, where out- 
put will rise to over 24,000 tons 

yearly, includes addition of Fluo- 

Solid roasters and a second sulphuric 
acid plant. 

At the Sabac electrolytic zinc re- 
finery zinc output is expected to 

reach 28,000 tons in the five-year 

period. In addition, two new zinc 
smelters are proposed for construc- 
tion, as well as more lead smelters. 

The Majdanpek copper mine will 
increase daily output from 10,000 to 
16,000 tons by 1965, while capacity 
of the new copper smelters at Bor is 
to be raised to 66,000 tons by that 
date. 

Yugoslavia’s plan to triple alumi- 

num production calls for possible 
construction of a new  alumina- 
aluminum plant besides doubling 
production at Kiricevo where the 
continuous Bayer-Pechiney alumina 
process is being adopted. 

The rising rate of antimony pro- 
duction is expected to reach 3,000 
tons by 1965, since the complex Sb-As 
ores can now be successfully treated. 
Mercury production should increase 
by about 70 tons a year in the next 

year or two. A new 250-ton-per-day 
Gordon Gould kiln is now being in- 
stalled at the Idria mine. 
Cadmium production is expected 

to reach 75 tons per year as a result 
of the expanded Sabac zinc-cadmium 
facility and output of other smelters 
that will be built. 



Robert J. Linney 

President 

E. M. Furness 

Assistant Executive Vice President 

How Reserve's Taconite Team 
“Reserve Mining Company's accomplishments have 

been a team affair,” says president Robert J. Linney as 

you talk to him in his Lake Superior front office over- 

looking the construction crews expanding the Silver Bay 

taconite processing plant. 

eam accomplishments have been most impressive at 

this pioneering Minnesota taconite company. Shipment 
of 5,000,000 gross tons of pellets in 1960 from the mill 

with an originally designed capacity of 3,750,000 tons 
speaks for itself Importantly too these pellets are higher 

PETER MITCHELL mine, normally second largest ore producer 

in United States, is long wide flat still shallow open pit. 

in iron and lower in silica then many metallurgists be- 

lieved attainable when the plant started. From a blast 

furnace standpoint, which after all sets the marketability 
pattern, these pellets are much stronger than those 
originally produced, so breakage is almost nonexistent 
despite repeated handlings; the pellets are also more 

porous for fast furnace melting. In fact an Armco blast 

furnace rated at 1,500 tons per day of pig iron produced 

2,700 to 2,800 daily tons using pellets. 
These are some of the reasons that Reserve is now ex- 

‘» 

SIDE DUMP TRUCKS are used for long hauls so no time is lost 

in backing to crusher to dump 400 loads per day. 

Greatest improvement in mining has been better blasting with 
At the Babbitt, Minnesota, mine, 

jet piercing footage per shift has been 
raised from 60 to 100, to 120, to 130, 

which means that only three of the 

company s seven piercers are sched- 

uled for drilling. Hole size has not 
been changed, but the same volume 

of hole average 9!4-inch diam- 

eter) is now drilled at faster speed 
12.000 

but means 

cheaper drilling. Better preparation 

This takes more oxygen 
versus 10.000 cubic feet 

20 

at the hole site speeds drilling, as 

great care is taken to scrape off all 
loose ore before the hole is collared 

in solid rock, so there are no delays 
drilling through the hard-to-pierce 

broken ore. Improved scheduling and 

at-the-hole drilling supplies—oxygen, 
water, and fuel oil—mean that the 
drills operate more hours per day, 
too. 

Better blasting, better ore fragmen- 

tation have been among the most im- 

portant developments in the entire 

Reserve operation. ‘The combination 
of new blasting agents and more ac- 
curate hole spacing has resulted in 

muck piles which are 60 percent 

minus-3¥2-inches in size. Just 10 
years ago, few dreamed that this was 
possible. 

The powder factor today is 1.3 
tons broken per 1.0 pound of powder. 

High by almost any other open pit 
standard, but low cost at Reserve be- 

MINING WORLD 



E. C. Lampman 

Manager Silver Bay Division 

Kenneth M. Haley 

Assistant Manager Silver Bay Division 

Merlin G. Woodle 

Manager Babbitt Division 

Cuts Costs and Raises Pellet Output 
panding to an annual capacity of 9,000,000 gross tons 
of pellets in 1963. 

For more of the team theme listen to Bob Linney as 

“A classic example was our mechanical main- 
tenance department's development of procedures for 

changing bowl and mantle liners in the fine crushing 
plant. They cut down time from six hours to 46 minutes 
per steel change.” This description was published in the 

September 1958 issue of MIntInG Wor p. 
From mine stripping to boat loading, Reserve's team 

he says, 

ORE PRODUCTION TEAM: Jet piercer, 6-yard electric shovel 

with 5-yard bucket, Diesel trucks, and cleanup Caterpillar. 

has learned to do a better job faster and cheaper. Here 
are some of the accomplishments: 

They start right at mine planning, where assaying gives 
better grade control for higher mill recovery. Not sur- 
prising in view of the huge size is the fact that the ore 
body varies in iron content from horizon to horizon, and 
most importantly in ease of metallurgical recovery from 

ends to center. Therefore, they plan and mine the ore 
for blending so that the mill can treat for highest metal- 

lurgical recovery. 

eres “ 

NEW GIANT OF THE MESABI is this 90-ton trailer truck devel- 

oped by Reserve with passenger car for size comparison. 

new blasting agents to achieve greater ore fragmentation 

cause of better fragmentation. The use of straight 

new bulk explosives have made it 

possible, too, to increase hole spacing 

from 20 to 22 feet on 32- to 48-foot- 

high benches, which means lower the hole 

pier ing cost. foot 

A wide variety of explosives and 

blasting agents have been and are 
being tested at Reserve, including 

ammonium nitrate with Diesel oil, 

TNT, EL 591, and others. Many of 

the holes are wet, which precludes 

FEBRUARY 1961 

ammonium nitrate, 
but has the advantage of forming a 

blasting slurry. Practice is to obtain a 

high density load in the bottom of 
up to 72.5 pounds per 

In some wet holes, air is in- to 150 holes break about 300,000 

troduced to agitate the slurry in the 

bottom to assure a high load factor. 

Double priming, one at the bottom 
and a second three feet from the top 
of the powder column, is standard 

practice. Primer is a type of dyna- 

mite in 54 by 30 inch cartridges with 
one XE 45 booster inserted in each 

cartridge; the Primacord loop is 

threaded through both the booster 
5 and primer. Regular blasts of 100 

tons of ore. Secondary blasting has 
been cut to less than one percent of 
total tonnage. 

Better blasting means better muck 

piles for easier and faster shovel load- 

ing, with less wear on teeth and 

21 



buckets. Shovel factor is now 3,100 

long tons per shift with 5-yard buck- 

ets on the 6-yard electric shovels. It 

is hoped to raise this to 4,200 with 
larger shovels and buckets: tests with 

6- and 7-yard buckets are now under 
way: 

leading to 

now a thick massive 

bucket is used). plus the better frag- 

mentation, have raised bucket life 
from 400.000 to 900.000 tons. Simi- 

larly much study and research has 

been put into bucket tooth life, with 

the result that a new two-piece tooth 

with a 90 pound point has been de- 

Engineering = studies 

bucket redesign 

—" 
\ «ole EG 

TEAMWORK REALLY PAYS at fine crusher where bowl and 

veloped which has raised life from 

30,000 to 48,000 tons. Teeth are 

gauged each shift and worn ones are 
quickly replaced because of their im- 
portance in keeping shovel factor 
high. 

Don’t overlook how hard and 
heavy this taconite ore is. Brinell 
hardness of the taconite ore is 600 

versus 430 on the bucket teeth, and 

it weighs 225 pounds per cubic foot 

in place. Every time the bucket is 
forced into the muck pile you get a 
machining action in which the taco- 

nite cuts the steel, in contrast to nor- 

mal wear by abrasion at other pits. 

Six shovels are used to load 54,000 

tons of ore per day into 45-ton ca- 
pacity (52 ton average load), side 
dump, semi trailer, 300 horsepower 

Diesel engine trucks. Record loading 
and crushing is 65,000 tons per day 
and 22,320 tons per shift. This means 
that over 400 trucks were loaded, 

hauled, dumped, and crushed. 
In order to cut hauling costs as 

the pit lengthened for a maximum 

three mile haul to crusher, Reserve 

has designed and built a new 90-ton 

capacity trailer pulled by a tractor 
unit with two 235 horsepower Diesel 

engines. This is a semi-tandem unit 

PELLET FIRING shown here, together with pelletizing, has 
shown greatest metallurgical improvement by Reserve Team. 

mantle change time has been cut from six hours to 46 min. 

At the Silver Bay mill, 47 miles 

from the mine via company railroad, 
a lot of little improvements all add 
up to more efficient milling. 

Grinding mills, both rod and ball, 

have all been lengthened by 2 feet 
from 16 to 18 feet—by adding a sec- 

tion to the discharge end of each 
The head is simply moved over two 

feet and the new section bolted in 

place. This has increased overall mill 

capacity by 8 percent, so that each 

of the 12 rod mills now grinds 164 
tons of ore per hour. Rod size has 

been increased to 17.5 feet long by 
t'% inches diameter 

Grinding must be to 88 percent 

minus-325-mesh in the 24 ball mills 

for good pelletizing, and the silica 
content of the concentrate must be 

below 8,0 percent. Every four hours 
an analysis of ball mill overflow is 

made to check fineness of grind. 

Magnetic cobbing efficiency has 

been greatly improved by the addi- 

tion of a third drum, in series, to the 
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two-stage cobbers originally used on 

the rod mill discharge. Now 35 per- 

cent of the original feed is discharged 
as tailing by these cobbers. A repulp- 
ing box is also used now between the 

first and second 36 by 48 inch mag- 
netic drums. 

The newest improvement in the 
mill flow sheet has been the replace- 

ment of the Hydroseparaters by Si- 
phonSizers, using the Hydroseparater 
tanks. This has resulted in a reduc- 
tion in horsepower and an increase 

in concentrate grade. The silica con- 

tent of the final concentrate has been 

cut by 0.02 to 0.03 percent, while the 

iron content of the SiphonSizer silica 
tailing has been cut to 2.0 percent or 
less. Formerly it was up to 8.0 per- 

cent, so that means an increase in 

iron recovery. 

There have been more improve- 

ments in pelletizing and pellet firing 
than in any other metallurgical proc- 

esses. This is logical in view of the 
fact that Reserve developed and op- 

SiphonSizers reduce silica; 

perated the first large scale plant in 
the world and that by evaluating 
operating results, ways and means 
can be found for improvements. 

Better green pellets have been the 
key to improved firing. Each of the 

following contributes to better pel- 

lets: closer control of grinding to al- 

ways maintain the 88 percent minus- 
325-mesh; perfect water content 
just under 10 percent—in concen- 

trate feed to drums; close control of 

the rotation speed of the balling 
drums with speed reset from gauges; 

reduction in vibration of drums by 
stiffening and bracing them longi- 

tudinally; balancing of drums so that 
they spin at a uniform rate; determi- 
nation and maintenance of the best 
drum slope—8°; and last but not 
least the small change in pellet size 

from 3% to 11/32 inch. 
Bentonite consumption has been 

increased to 18 pounds per ton be- 

cause of the increased fineness of 

grind. This is added to the concen- 
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with 18 18 by 25 inch tires. The 
truck operates at speeds up to 30 

miles per hour with a full load and 

has hauled as many as 22 loads per 
shift. 

Tire cost is the highest individual 

item in mining. However, a small 
crushing plant has been built at the 
mine to crush low grade ore to minus- 

1'4-inch for use as road surfacing in 

the pit and for ballast on the new 

second railroad track from the mine 

to Silver Bay. This means that sur- 
faced haul roads will be built and 

maintained at the mine right up to 
the shovel. 

Crusher operation has been greatly 
improved by better blasting. Instead 
of the primary crusher, powder now 

breaks the ore; this has increased 
mantle life on the 60-inch primary 
gyratory from 800,000 tons to 1,800,- 
000 tons. Concave life has been in- 

creased from 800,000 tons to 2,400,- 
000. Comparable figures for the 

30-inch secondaries are: from 300.- 

000 to 400,000 tons on the mantles 
and from 250,000 tons to 300,000 on 

the concaves. However, this finer feed 

to primary crusher has placed the 

crushing circuit out of balance so 

that secondary costs have increased. 

GRINDING MILLS grow two feet longer by adding special end section to each of the 

ball and rod mills to increase length to 18 feet and capacity eight percent. 

improve green pellets for harder firing 

trate ahead of the balling drums. 

It is now apparent that bentonite 
is a key agent in pelletizing and fir- 

ing, as it improves the rolling char- 

acteristic of the green ball in the 

drum. Originally it had been con- 
sidered primarily as a binding agent 
and it still acts as such, but today 
its chief value is to prevent explosion 

and resultant disintegration of the 

green pellet upon rapid drying, 
which turns the 10 percent moisture 

into steam. The addition of the ben- 

tonite makes the pellet swell under 
heat so that it has the right looseness 
and porosity for fast steam escape. 
Without the bentonite the pellet 

would be too soft and would explode 

into pieces. 

The pellets are screened as they 

roll from the balling drum, with un- 

dersize recirculating to feed; nor- 

mally this is about a 100 percent re- 
circulating load. The correctly sized 

pellets are then weighed magneti- 

cally as they pass to the coal reroll 
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drums. The weight of the pellets 

presets the coal conveyor speed. The 
weight scales on the coal conveyor in 
turn set the speed of the table feeder 

from the coal bin to hold the pounds 

of coal per foot of belt constant ‘re- 
gardless of belt speed. The object is 

to accurately control the percent of 
carbon rolled onto the green pellet 
surface as it rolls through the coal 

coating drum. Now approximately 
seven pounds are rolled on per ton 

of finished pellets in contrast to an 

all-time high of 80 pounds. 
The cut in coal consumption goes 

right back to better quality pellets 
stronger and more uniform green 

pellets—which makes heat transfer in 
firing more efficient as air flow vol- 
ume is increased to pick up more 

heat for transfer from firing to drying 

zones. 

Drying without breaking is the key 
to furnacing of the coal-coated pel- 
lets. Thus the first seven wind boxes 

on the 168-foot-long by six-foot-wide 

It is hoped that the new 90-ton truck 
will remedy this by quickly filling 
the primary crusher for choke feed- 

ing and making it do the work for 

which it was designed. 

The mine engineering and indus- 

trial engineering staffs have played 
an important part in working with 
the mechanical department to make 

these equipment improvements pos- 
sible. Time and work studies, on-the- 

job evaluation of new equipment, 

design of equipment, and _ better 
scheduling, are important functions 
of these departments. 

grate are updraft for drying to two 
percent moisture at 850 degrees F. 

using recycled heat. The next six 
boxes are covered by a refractory- 
lined oil-fired furnace divided into 

three temperature controlled zones. 

No. 1 is downdraft drying at 1,600 
F. to completely eliminate moisture. 

The No. 2 zone, 12 feet long, is the 

pre-heat section, also down-draft and 
the temperature is kept at 2,350° F. 
The No. 3 ignition section is also 
down-draft at 2,400° to ignite the 

top two to three inches of pellets. The 

rest of the machine is down-draft to 

pull air down and through the bed 
for complete burning and pellet cool- 
ing. Control of the oil burner flame 

is important to minimize impinge- 
ment on bed and blasting of pellets. 

Actually the pellet burns and the 
iron is oxidized from Fe,O, to Fe.Os, 

generating 300,000 BTU’s per ton. 
Concentrate grade is 65.5 percent 

iron to the balling drums. By the ad- 
dition of oxygen, bentonite, and coal 
ash the grade of the fired pellet is cut 

to 63.5 percent; 61.5 as FesO; and 

2.0 percent equivalent FeO. 
The new No. 6 experimental ma- 

chine has shown how to save an ad- 
ditional 100,000 BTU’s per ton by 

lengthening 9 feet and updrafting the 

last 35 feet to capture extra heat for 
recirculating to the drying section. 

Better pellets, more porous pellets, 
have improved firing and machine 
operation. Improved firing has meant 

that furnace feeder screens, finished 

pellet screens, grate bars, pallets, and 
pallet frames now have a longer life. 

Longer life of all parts means lower 

costs. 

These are only the highlights of 
what the Reserve team has done. 

They have learned to do a better job 
on the job. 

“They take the challenge and keep 

after it until satisfied it is the best 

that can be done any place,’ con- 
cludes Bob Linney as he picks up his 
hat and leaves the office for an in- 
the-mill appointment. END 
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RECENT AERIAL photograph of Butte Hill, the “richest hill 

on earth”, shows the Berkeley pit (lower left), subsidence 

At Butte... 

from Kelley block caving operations (center left), and in- 

numerable waste dumps from over 90 years of mining. 

Mining Goes Deeper With Anaconda 
developing rich reserves at lower levels 

PROJECT HIGHLIGHTS 

@ Deepening and concreting 

Kelley No. 1 shaft to the 4600 

level to establish a central hoist- 
ing shaft. 

@ Connecting the Kelley shaft 
to the Mountain Con, Steward, 

and Leonard mines with a series 

of haulageways. 

@ Construction of a hoist and 

generating room on the 3900 

level of the Steward mine. 

@ Sinking of a Steward sub- 

shaft 1] 262 fe et to make the 

Steward the second deepest 

mine in Butte. 

@ Enlargement, concreting, 
and extension of the Tuolumne 

shaft, making it a central 

pumping shaft for all Butte 

mines. 

@ Construction of a new ex- 

haust ventilation outlet through 

the Modoc shaft. 
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Once again Butte, Montana, is in 

the midst of a new mining develop- 

ment program. This one is designed 
to tap high grade copper reserves 

known to exist at deep levels, and 
increase the efficiency of the pump- 

ing and ventilation facilities of all 

the Butte mines. More than $11,- 
000,000 will be spent by The Ana- 

conda Company in the next five 
years on several specific projects that 

MODOC exhaust ventilation shaft rises 

above Berkeley pit waste dump. 

will eventually increase underground 
ore production by some 3500 tons 

per day. This is the largest develop- 
ment program undertaken by the 
company since the Greater Butte 
Project was initiated in 1947. Again, 
this action by The Anaconda Com- 
pany emphasizes the fact that Butte 
Hill is indeed the “richest hill on 

earth.” 

The key to the new deep level 
development project is the large 
hoisting’ capacity of the Kelley No. 
| shaft, two compartments of which 

will serve for hoisting high gerade 

ore to be mined from the Steward, 

Mountain Con, and Leonard mines. 

This added capacity for the five 
compartment Kelley will be in ad- 
dition to the normal tonnage han- 

dled (12,000 tons per day) from 
block caving operations at higher 
levels. 

The overall plan calls for the Kel- 
ley No. 1 shaft to be deepened 1,718 
feet to the 4600 level. A haulageway 

will then be driven on the 3900 level 
6,450 feet east to the Leonard mine 

which will be rehabilitated. An an- 
ticipated daily production of 1,750 
tons of high grade ore from the 

Leonard will be trammed to the Kel- 

ley shaft and hoisted to the surface. 

MINING WORLD 



A second haulageway will be driven 

on the 4400 level northwest to the 

Mountain Con mine, and a third 
haulageway west to the Steward 

mine also on the 4400 level. Both 
the Mountain Con and Steward 

mines will be deepened. Production 

of 1,500 tons per day from deep 
levels at the Mountain Con and 

1,000 tons per day from deep levels 

at the Steward will also be hoisted 
to the surface via the Kelley shaft. 
Upper level production of 750 tons 

per day from the Mountain Con, 

and 500 tons per day from the Stew- 
ard, will still be hoisted by their re- 
spective shafts as well as handling 

all service of men and supplies. 

The Mountain Con shaft will be 
deepened to 5,350 feet making it the 

deepest mine in Butte. The present 

Steward shaft will not be deepened. 
However, a three compartment, con- 
creted sub-shaft will be sunk 1,262 

feet from the Steward 4000 level. 

This provides in effect an extension 

to the Steward shaft making it the 

second deepest one in Butte. 

To provide hoisting facilities for 

the new Steward sub-shaft, a large 

concrete-lined engine room has been 

excavated on the 3900 level and a 

Vulcan-Denver hoist installed. This 
hoist is a 600 horsepower, double 

cylindrical, tandem model capable 
of handling a total unbalanced load 
of 28,500 pounds on either drum. 

Direct current will be provided by 

two 250 kilowatt motor generator 
sets installed beside the hoist. 

Employing a 3800 drainage and 
a 3900 pumping level, the High Ore 

central pumping shaft has been suc- 
cessfully keeping Butte mines dry for 
many years. However, due to en- 
croaching surface subsidence from 

block caving operations and the ad- 

vance of the Berkeley Pit, the pump- 

ing facilities of the High Ore shaft 

will have to be replaced. Plans call 
for the rehabilitation of the old 

UNDERGROUND hoisting installation to serve the Steward 
sub-shaft is on the 3900 level of the Steward mine. 
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KELLEY CENTRAL HOISTING PROJECT 
GENERAL PLAN 

GENERAL PLAN of Anaconda’s underground development program shows the flow 

of 5,500 tons of copper ore per day from selective operations at deep levels. 

Tuolumne shaft located 1,800 feet 

north of the High Ore. The Tuo- 
lumne will be deepened 970 feet to 
the 3900-foot horizon, and an 1,800- 

foot crosscut will be driven on the 

3900 level to tie in to the existing 

drainage system. 
It is expected that the new large 

capacity pumping facilities in the 
Tuolumne will pump water 3,900 
feet to the surface in just one lift. 

This will make the installation the 

deepest one-lift pumping operation 

in the world. 
Since the Tuolumne is in an area 

used for dumping waste from the 

Berkeley pit, a 160-foot high con- 

crete tower and collar has been con- 

structed on top of the old shaft and 

surrounded by Berkeley fill. 
An important part of the deep 

level development program is the 

exhaust ventilation facility provided 
by the Modoc shaft. This 16-foot 

diameter concrete-lined shaft was 

sunk to 980 feet. From the bottom, 
two parallel horizontal 11- by 11- 
foot airways (crosscuts) have been 

driven 700 feet to another 16-foot 
diameter shaft which extends down 

another 480 feet. Since this is also 
in the Berkeley pit dump area, a 
concrete tower and collar similar to 

the Tuolumne will top the Modoc 
shaft. Work on this project was 

started in 1957 and is now practi- 
cally completed. 

Work on the other phases of this 
multi-million dollar program is now 

in progress. As they are completed 
they will contribute to the overall 
plan to extend the life of the Butte 
mines and produce greater tonnages 
of ore at lowest possible cost. END 

TUOLUMNE shaft will be a central pumping station. Waste 
from the Berkeley pit will be dumped around concrete tower. 
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MONEY MAKING methods 

Caterpillar Makes High Waste Dump Maintenance Easy 

New Park Mining Company is using a Caterpillar D7 
bulldozer to save manpower on its waste dump at Keete- 
ley, Utah. It formerly took two men to keep the waste track 
shifted and in line on the high dump. At times they couldn't 
keep the dump in shape to handle about 1,000 tons of 
waste per week. 

Now, one hour a week with the bulldozer gives plenty 
of room to dump waste for a week. And this waste is 
dumped from a solid trestle with no shifting of track. The 
company uses the bulldozer for assessment work, building 
roads, plowing snow, etc. in addition to spreading waste. 

The photograph taken from the end of the dump shows 
how the waste is pushed away from dump into canyon. 
The train of waste cars is pushed out on dump by Diesel 
locomotive and side dumped onto shelf or trench. The 
track is built on bents and cribbing to a height of 15 feet 
above shelf. As the dump is gradually lengthened, the 
track is extended by building another set of cribbing and 
filling it with waste. 

The system works fine now, but it was slow getting 
started as it was necessary to go to the toe of the dump in 
the bottom of the canyon and anchor it in place with tim- 
ber and steel rails so that the added weight on top of dump 
wouldn’t slide the entire mass further into canyon. Once 
the toe was stabilized, the top bents and cribbing didn’t 
move. The dozer has long since covered the bottom crib- 
bing with waste but the track hasn’t moved an inch. The 
dozer also compacts and stabilizes the dump as it pushes 

waste over the edge. 

Constant Torque at Any Speed with New A. C. Locomotive 

A new type of underground electric haulage locomotive 
is now being tested in a South African gold mine. It uses 
a new, patented, variable-speed, alternating-current, elec- 
tric motor for driving power. With this new motor drive, 
it is capable of infinite speed variation, from full speed 
ahead, smoothly through zero speed, to full speed astern, 
while maintaining a constant torque 

The locomotive was invented by G. W. Barnes of 
Barnes Engineering Co., Ltd., Johannesburg, and features 
one single handle for controlling all movements. It starts, 

runs, brakes itself, stops, reverses simply by moving the 
Variac slider. There are no switches, braking resistances, 
etc. on locomotive 

The machine generates a back emf and therefore has 

inherent regenerative braking. If the Variac slider is moved 
to a lower voltage, the motor brakes itself down to the 

appropriate lower speed, at the same time “pumping” cur- 
rent back to the supply. 

The first 220-volt unit now undergoing a mine endur- 

ance test has a top speed of 4.0 miles per hour, a continu- 

ous drawbar pull of 540 pounds at all speeds, a starting 
tractive effort of 1,350 pounds maximum, and a braking 
force of 2,700 pounds maximum. There is no practical 
limit to the size of locomotive or power supply that can 
be built with this new motor 

\ « 

PROTOTYPE MINE LOCOMOTIVE has been modified for 
use in mines. Handle, top right, controls all movements. 
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OPEN PIT mining atop Nickel Mountain in Douglas County, 

Oregon, has been underway since 1954. Each year over 

1,000,000 tons of garnierite ore, averaging 1.5 percent Ni, 

are sent to the smelter at the foot of the mountain by aerial 

tramway. This is the largest known reserve of nickel in the 

United States and was originally discovered in 1864. 

How Hanna Mines Lateritic Nickel Ore 

After 90 years, Oregon's Nickel Mountain has finally 

yielded its riches to make the Hanna Mining Com- 

pany the world’s fourth largest nickel producer 

by John R. Bogert 

Field Editor, Miring World 

Douglas County, Oregon, has the 

unique distinction of having what is 

probably the largest known reserve 

of nickel in the United States. De- 

posits are located on top of 3,000-foot 

Nickel Mountain, and on adjacent 
slopes, four miles west of the town of 

Riddle. Although discovered in 1864, 
it took several wars and a growing 

domestic need for this strategic metal 

before The Hanna Mining Company 
took an interest in the area in 1948. 

Even then, extensive metallurgical 
testing was necessary before the 

French Ugine process was found 

adaptable to treat the low grade lat- 
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eritic ore (See Mining World, Octo- 

ber 1960). Thus, it was 1954 before 

mining operations finally began. ‘To- 
day, Nickel Mountain is the only 
operating nickel mine in the United 

States, and during the past six years 
over 4,000,000 tons of ore, averaging 
1.5 percent nickel, have been mined. 

The Nickel Mountain deposit was 
discovered in 1864 by sheepherders 

who thought they had found copper. 
Early development work began in 
1881 and continued until about 1900. 

During this time several shafts were 

sunk and exploration adits driven, 
with small shipments of ore being 

sent to smelters for experimental pur- 

poses. However, results were always 
discouraging. In 1893, The Interna- 

tional Mining Company shipped con- 

siderable smelting equipment to Rid- 
dle, but it was never used. Minor 

chromite in the deposit attracted at- 

tention during 1914-1918, but no 

mining was done. In 1942 and 1943 

the Freeport Sulphur Company car- 
ried out an extensive exploration pro- 
eram but with inconclusive results. 

Finally, the Hanna Mining Company 
leased the property in 1948. 

In 1951 the results of the work 
done by Freeport Sulphur were 
turned over to Hanna, and a new 

program of work and 

metallurgical testing began. During 

1951, 1952 and 1953, Hanna com- 

pleted 35 churn drill holes, and bull- 
dozed 20,000 feet of trenches. They 

veological 
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SCREENING PLANT has a wobbler feeder, jaw crusher, and a punched-plate screen. 

Conveyors send waste to reject pile (foreground) and ore to surge pile to right. 

also sank three shafts to test drilling 
results and get bulk samples for their 

metallurgical tests. The results of this 

detailed work confirmed a sizable ore 
body averaging 1.5 percent nickel. 

Churn drilling has continued since 

1953, and is still determining the lat- 

eral extent and depth limits of the 
ore body. 

Nickel mineral is garnierite 
The host rock of the nickel deposit 

is peridotite containing a_ large 
amount of olivine. The nickel min- 

eralization in the ore body is garnier- 
ite, a complex magnesium silicate. It 

is derived from decomposition of the 

olivine during lateritic weathering. 

The deposit is considered to be of 

Tertiary age, and can be divided 

into three zones. The upper zone: a 

brick red soil layer from 0 to 10 feet 

thick that was formed under lateritic 

conditions. Nickel content for this 

zone averages less than one percent 

The middle zone: characterized by a 

preponderance of silica in the form 

of limonite stained boxwork. Gar- 

nierite stains the boxwork giving it 

a light green color. The lower zone: 

characterized by garnierite veinlets 

filling fractures within the peridotite. 

This lower zone is transitional be- 

tween the weathered material and 

the fresh peridotite. All three zones 

grade into one another and _ their 
depths are variable. Likewise, nickel 

values throughout the ore body are 
erratic, with rich garnierite concen- 

trations grading down to barren peri- 
dotite within a few feet. 

The ore body occurs in a trough 
on top of Nickel Mountain, and is 
approximately 3,000 feet wide by 
6,000 feet long. It has an average 
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depth of 60 feet. The average grade 

is 1.5 percent nickel with small zones 

running as high as 8.0 percent. 

Selective mining is necessary 
Since nickel mineralization extends 

to the surface, the ore body is ideally 

suited to open cut mining methods. 

Accordingly, it has been developed 
by a series of 20-foot high benches 

having a minimum width of 50 feet. 

Haul roads at least 50 feet wide, 
with a maximum grade of 10 percent 

intersect the benches. 

Mining is being done with three 

34-B Bucyrus-Erie shovels equipped 
with 2% cubic yard dippers Every 
effort is made to maintain an aver- 

age grade of 1.5 percent nickel in 

the ore. Since facilities for blending 

the ore are few, the demands of grade 
control determine mining procedure. 
Thus, shovels are located according 
to ore grade, and only two are nor- 
mally operated in any eight how 
shift. These shovels segregate the 
large waste boulders from the ore, 

and selectively load a pre-determined 
number of trucks from previously 
sampled faces. Daily ore tonnage 
mined and sent to the screening plant 
is purposely taken from different 
areas in the mine. 

Blasting done with AM prills 
No blasting is necessary in the 

fractured, highly weathered ore close 

to the surface. However, as mining 
progresses deeper the ore becomes 

harder, requiring considerable blast- 
ing. An Ingersoll-Rand “Down-the- 
Hole” unit drills 64-inch diameter 
blast holes on 20-foot centers 25 feet 

deep. Blasting is done with am- 

monium nitrate prills mixed with 

Diesel oil, primed with nine-ounce 

pentalite boosters, and detonated by 
primacord with electric blasting caps. 

Ore and waste are hauled from the 

mine to the nearby screening plant 

in six Oshkosh 30-ton dump trucks. 

These all-wheel drive trucks are 

equipped with 300 horsepower Cum- 

mins Diesel engines with Allison 

Torqmatic transmissions and_re- 
tarders. 

Screening plant rejects 15 percent 
Ore from the mine is dumped by 

the trucks into a small surge pile in 
front of the screening plant. It is 
then pushed by a D-8 Caterpillar 
bulldozer into a small hopper and 

STRIPPING is not necessary since nickel mineralization extends to surface. Soft 

lateritic ore is loaded by 242 cubic yard shovels into 30-ton dump trucks. 
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thence onto a 54-inch National Iron 

wobbler feeder. This heavy-duty 

feeder consists of 12 rotating ellipti- 

cal manganese bars spaced five inches 

apart. The crude ore under five 

inches in size passes between the bars, 

drops to a 42-inch pan feeder below, 

and is taken by a 
belt to 

30-inch conveyor 

a 25,000 tons capacity ore 
surge pile. The oversize from the 

wobbler is fed to a 30- by 42-inch 

Universal jaw crusher set at = six 

inches. Using a special diversion gate, 

the crusher discharge is directed to 

the ore belt or to a screen feeder 
belt, depending on ore grade and 

other factors. 

The screen feeder belt discharges 

onto a 3- by 8-foot Simplicity 

punched-plate screen with three-inch 

openings. The minus-3-inch material 

is carried back to the ore belt. The 

plus-3-inch material is weighed and 

sampled on a 24-inch belt, and goes 
to a stacker and reject pile. Approxi- 

mately 15 percent of the crude feed 

is rejected by the screening plant, 

and 90 percent of the crusher prod- 

uct is normally run over the Sim- 
plicity screen. 

Aerial tram is 8,306 feet long 
Crushed ore in the surge pile flows 

through a drawhole to a 48-inch pan 
feeder, and then onto a 30-inch con- 

veyor belt in an underground con- 

crete tunnel. It is weighed and sam- 

pled as it is carried to a 100-ton 
surge bin atop the loading terminal 

of the aerial tramway. At the surge 

bin a measured quantity of the ore is 

placed by an electrically controlled 

12-inch pan feeder into an automatic 

tram car loader. This loader auto- 

matically fills the tram cars as they 

y agate) | Se Re. 

. 

' ia Sar ae #£ 

es ->s : as a 

LOADING TERMINAL for the aerial tramway contains a 100-ton surge bin. Ore 
from screening plant surge pile comes on conveyor belt out of concrete tunnel. 

pass through the terminal. 

A continuous aerial tramway, 
made by the Interstate Equipment 

Division of the Yara Engineering 
Corporation, carries the ore to the 

smelter stockpile at the foot of Nickel 

Mountain. This aerial tramway _ is 
8,306 feet long, and drops approxi- 
mately 2,000 feet in elevation be- 

tween the mine and smelter. It is 
equipped with 63 ore cars of 56 cubic 

foot capacity carrying about 2/2 tons 

of ore each. Contrary to most aerial 
tramways, these cars ride on two 

pairs of track ropes. The upper two- 

inch diameter ropes carry the loaded 
cars while the lower 12-inch ropes 

carry the empties. The cars continu- 

74, 
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TRAM CAR containing 212 tons of nickel ore starts trip down 8,306 foot long 

aerial tramway which has a rated capacity of 250 tons an hour. 
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ally travel downhill upright and 

loaded, and return uphill inverted 

and empty. The system has a rated 
capacity of 250 tons per hour at a 

speed of 500 feet per minute. ‘Two 

300 horsepower induction generators 

control speed, and return 
500 horsepower to the line—about 

enough to provide for all mining op- 

erations. 

Mining on Nickel Mountain goes 

on 5 days a week, and more than a 
million tons of ore a year are sent to 

the smelter in the foothills. The staff 

in charge of operations for Hanna is 

headed by Earl S. Mollard, gen- 
eral manager; and Edward (Jack 
Maney, mine superintendent. END 

about 

inn OF ¥ 23 at *S a 

AERIAL TRAMWAY drops 2,000 feet in 
elevation between mine and smelter. 
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How New Methods and New Equipment 
In order to satisfy the tremendous increase since 1948 

in world demand for both gem and industrial diamonds the 
\frican mining companies listed in table at top of opposite 
page have increased their scale of operations where pos- 

sible and increased efficiency of recovery. 
The competent engineering staffs of all companies have 

each made important contributions to the science of 
diamond recovery. Credit is due the companies that spon- 
sored the Diamond Research Laboratory and to its excel- 
lent research staff for development of significant improve- 
ments in methods and equipment, particularly conditioning 

of wettable diamonds, the grease belt, the high tension 

separator and, it is expected, the optical separator, and 
basic research on heavy media separation. 

At most of the mines new field or central concentrator 
plants and new recovery plants have been constructed 
within the past few vears, several being completed in 1959. 
An appreciable decrease in unit cost of treatment has been 
realized, as well as an important improvement in security. 

The engineering design work for the new plants was 

done by Selection Trust Limited for CAST and SLST, by 
Ateliers de Construction de la Basse-Somere for the new 
concentrator at Bakwanga, and by Fraser & Chalmers 

S.A.) Limited of Johannesburg for the Williamson, Dia- 
mang MD-1, Kimberley Central, State Alluvial, and CDM. 

At all diamond mines recovery processes are divided into 

two parts. A field or central concentrating plant using wet 
gravity methods combined with washing and screening to 
produce a concentrate that then is separated and recon- 
centrated by various methods in a maximum security re- 
covery plant or ‘picking station’ until the percentage of 

diamonds in the concentrate is high enough to permit hand 
picking. The final step of concentration in the recovery 
plant is always done by hand. 

Alluvial material is given standard screening and con- 
centration in diamond pans and jigs in a field washing and 
concentrating plant, of which there are about 120 operated 

by Diamang in Angola, Forminiére at Tshikapa and Bak- 
wanga, Congo Republic, by CAST in Ghana, SLST in 
Sierra Leone, and other smaller companies. The end prod- 
uct in locked cans is transported each day by truck to the 
central recovery plant. At CDM in South West Africa and 
Diamang’s MD-1 operation the diamondiferous gravel is 
washed and screened at field plants and an intermediate 
size fraction is transported in rail cars or by truck to the 

central concentrator plant. 
Kimberlite or alluvial ore at the De Beers mines in 

South Africa, at Williamson in Tanganyika, and Bakwanga, 
Congo Republic is first transported to a central concentrat- 
ing plant from which the end product is transported by 
security enclosed belt conveyor (in boxes at Bakwanga) to 

the nearby recovery plant. 
Though total production of diamonds during the decade 

ending in 1958 increased by about 180 percent, and the 
percentage of gems and industrials was fairly constant, the 
annual amount of sales as reported by the Central Selling 
Organization increased about 100 percent. Though these 
figures are not exactly comparable, they indicate that the 
unit price of diamonds has not followed the general in- 
crease in price during the period. Thus it is evident that the 
management and marketing policies, and the technology 
and practices of the industry are very sound. 

Heavy media replaces diamond pans and jigs for concentration 

Starting in 1869. screening, wash- 

ing, cradling, and hand sorting were 

used to separate and recover dia- 

lite. The hand operated rotary wash- 

solids in an outward direction. The 

head feed with water is introduced 

tangentially in the direction of rota- 
monds from South African kimber- tion through a = sluice or 

which terminates in 

tained a high percentage of slime and 
fine particles which, in a diamond 
pan, formed a relatively thick pulp 
called puddle, so the operation was a 
form of semi-heavy media separation 

launder 
a recess in the 

ing pan, long called the “diamond 
pan,” was developed in 1874 

The modern diamond pan is a flat 

bottomed steel pan 4 to 14 feet in 
diameter. It has an outside rim 8 to 

15 inches in height, and an annular 

opening in the center about 0.3 times 
the outside diameter that is sur- 

rounded by a vertical rim several 
inches lower than the outside one, in 

which there is a depressed section 
forming the overflow weir at the up 
per end of the tailing launder or 

sluice. A vertical shaft through the 

center, driven from top or bottom, 
supports a spider having 4 to 10 arms, 
depending on diameter, on which ver- 
tical tines or rakes are mounted in 
a carefully arranged spiral pattern 

expanding outward in the direction 
of rotation. The triangular tines are 
set to clear the bottom by % to 
1% inches and the long face is posi- 
tioned so that it will tend to plow the 
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outside rim. In general the speed of 

rotation is adjusted to result in a 

rate of travel of the outside end of 
the arms of about 300 feet per minute. 

During operation a complex condi- 
tion of vortical and circulating flow 

is established within the pan, the sur- 
face slopes noticeably downward 
from the outside to the center and as- 
sumes a distinctive wave form. Parti-- 

cles of heavier specific gravity tend to 
ettle and are gradually plowed to the 

outside where a concentrate fraction 

is drawn off intermittently through a 

small opening in the bottom outside 
corner of the pan. The diamond pan 
is used as a rougher concentrating 
device with the objective of efficiently 
recovering particles of heavier specific 
gravity rather than producing a high 
grade of concentrate. 

The weathered kimberlite or yel- 
low ground mined for many years by 
open pit method in South Africa con- 

called puddle panning. The material 
also was very sticky and did not dis- 
integrate easily in water so, to alle- 

viate this condition, it was spread out 

on very large open fields known as 
Kimberley floors and stored in a con- 

tinuously wetted condition for a 
period of up to two years to weather. 

In all of the pipes in South Africa 
except the Premier, the hard un- 
weathered kimberlite or blue ground 

now being mined also produces a 
high percentage of slime and fine par- 
ticles and continues to disintegrate 

during washing and screening proc- 
esses. As of 1959 puddle panning was 
used as a primary method of con- 
centration only in the new central 
concentrator at Kimberley and at the 

Jagersfontein concentrator. 

As harder material was encountered 
at depth, crushing by stages to %- 
inch was introduced as pretreatment 
for concentration. The diamonds 
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Increase Diamond Recovery in Africa 

Producer 

DeBeers Consolidated Mines, Limited 

Wesselton, Bultfontein, Dutoitspan mines 

Surface plants (2 

Jagersfontein ming 

Premier mine 

Kleinzee Alluv 

Total 

State Alluvial Diggings 

Other properties in South Africa 

Consolidated Diamond Mines of 

South West Africa, Limited 

(Controlled by DeBeers 

Société Miniére du Beceka 

Société Internationale Forestiére et 

Miniére du Congo (et al) 

Companhia de Diamantes de Angola 

Consolidated African Selection Trust Limited 

Akim Concessions Limited 

African Diggings 

Sierra Leone Selection Trust Limited 

African Dig JING 

Williamson Diamonds Limited 

(50 percent owned by DeBeers 

Various 

Liberia, exports of stones r 

All other 

Total (26,175,800 

1. For accurate pr 

2. Estimated 

World Diamond Production by Weight From Major Companies in 1959! 

Location Percent 

Kimberly, C.P., South Africa 

Fauresmith, O.F.S 

Cullinan, Transvaal 

Namaqualand, Cape Province 

Alexander Bay, C.P 

Oranjiemund, S.W.A 

Bakwanga, Kasai, Congo Republic 

Tshikapa, Kasai, Congo Republic 

ndo, Lunda Dist., Angola 

watia, Ghana 
pve ” 
Atiankama, 

Shinyanga Dist., Tanganyika 

rch West Africa 

SING WORLD Yearbook, April 25, 

in most plants 

break away or “pop-out” cleanly from 
the kimberlite and breakage is very 

rare indeed. 
Following extensive research and 

experimental work a fine new central 
concentrator was completed in June 

1958 at Kimberley where crushed ore 

from the Dutoitspan, Bultfontein and 
Wesselton mines is treated. The rated 

capacity is 960 short tons per hour. 
The minus-31.7-millimeter head feed 
is concentrated in 24-foot diameter 

primary pans, the minus-9.53-milli- 
meter fraction of the reject is screened 
out, recrushed to minus-9.53 and re- 

turned to the primary pans. The mi- 
nus-9.53 overflow is reconcentrated in 
24-foot diameter secondary pans. The 

minus-3.33 fraction of secondary pan 
overflow is classified in hydrocyclones 

which produce an approximately mi- 

nus-0.59-millimeter overflow _ tailing 

and an underflow which is reconcen- 

trated in 3 14-foot and 12 8-foot dia- 

meter tertiary pans. 

The concentrate from all pans ad- 
vances to the central recovery plant 
where the plus-1.65-millimeter frac- 
tion is reconcentrated in one 7-foot 
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R at NEW CENTRAL CONCENTRATO 
mines, Uses both pans and heavy media. 

diameter heavy media cone. Auxiliary 

equipment includes an elaborate and 
modern system for maintaining the 
optimum composition and density of 
puddle (make-up density 1.25) in the 
primary and secondary pans and regu- 
lating rates of flow of feeds and pulps 
by remote control from a central re- 

cording and control room. 

In about 1945 the engineers of 
Anglo American and DeBeers_ initi- 

ated a research program at Kimberley 

to ascertain if the relatively new proc- 
ess of heavy media separation using 

ferrosilicon and water in a cone could 

be applied for concentration of kim- 
berlite. The results were very en- 
couraging so a pilot plant with a 12- 
foot diameter cone, rated capacity 100 

Part Ill of Ill 

by A. F. DAILY, consulting engineer, 

488 Fairbanks Avenue, Oakland, Cali- 

fornia. He has been a consultant for 
various exploration and operating gold 

dredging companies in Alaska, Can- 

ada, New Zealand, Colombia, Brazil, 
and Honduras. He recently completed 

an extensive tour of the principal dia- 

mond mines in Africa, and directed the 

first technically engineered prospecting 

in Brazil for diamonds in a river valley 

gravel deposit. 

Mr. Daily acknowledges and thanks 

Pato Consolidated Gold Dredging Lim- 

ited for permission to publish this series 

of articles, the officials and manage- 
ment of the several mining companies, 

Anglo American Corporation, and the 

Diamond Research Laboratory for cour- 

teously providing information, and Mr. 

Antoine Moyar, Brussels, Belgium, au- 

thor of the annual publication “The 
Diamond Industry” for permission to 

use statistics and information therefrom. 

PART | in October 1960 issue outlined 

the companies and their holdings. 

PART Il in November 1960 issue gave 

full details of geology and mining 
methods. 

Kimberley treats ore from three underground 

short tons per hour was installed in 
1947 at the Premier mine, the only 
one of the South African properties 

where the ore was suitably amen- 

able to this type of separation. This 
was the first significant advance in 

primary concentration methods for a 
period of about 60 years. The results 

were very satisfactory so a new heavy 

media concentrator plant having a 

rated capacity of 13,000 short tons 
per day was completed in 1950. 

This was the first production appli- 
cation of heavy media in the diamond 

industry and in Africa, and at that 
time was the largest in the world. 

Continued overleaf 
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FIELD WASHING PLANT for alluvial diamond bearing beach sands at Consolidated 
Diamond Mines, South West Africa. Tailing is conveyed to pile at right near sea. 

The alluvial mines in Congo Re- 

public and Angola early adopted 
South African pans and Harz jigs for 

concentration. As these mines are 

output is relatively 
small, present practice is to fit con- 
centrator to mine size; 5 to 10 foot 

diameter pans with 4.0 to 13.7 cubic 
meters capacity per hour. For small 

mines and quick moves the concen- 

trator plants are portable and are pow- 

ered by wood-fired boilers, Diesels, or 
electricity from central stations. 

The first unit in the standard plant 
consists of a revolving screen that re- 

jects oversize at a selected particle 

size—25.4 millimeters at most of these 

scattered and 

plants. The underflow as a dilute pulp 
advances to two diamond pans in se- 
ries; overflow from the first is recon- 

centrated in the second, and the con- 
centrate from both pans advances to 
a revolving sizing trommel which 
produces an undersize reject at a se- 
lected particle size, usually about 1.0 

millimeter, and three or four interme- 
diate size fractions which are sepa- 
rately concentrated in 2-cell Harz jigs. 

The alluvial deposits in these dis- 
tricts generally contain a very low 

percentage of slime which would 
form puddle in a diamond pan. There- 
fore, the pan concentrating process is 

called ‘clear-water’ panning. The effi- 

Gravity separation 

achieve 500: 1 ratio 

ciency of clear-water panning is sig- 

nificantly lower than that of puddle 
panning as practiced at Kimberley. 

The Harz jigs used in the field 

washing and concentrating plants are 
of conventional design with two 40 by 

80 centimeter to 50 by 80 centimeter 

cells in series, each combined with a 
plunger compartment. A number of 
different arrangements are used, e.g.; 

concentrate retained on the bed 
screen and removed by hand, or pass- 

ing through the bed screen and con- 
tinuously discharging into a security 
can; rounded and sized hematite or 
magnetite ragging, or no ragging. Fol- 

lowing a great deal of study conducted 

over a long term of years, standards 

have been established for the various 
locations and deposits for bed screen 
openings, pulsation rate and stroke, 
bed arrangement, particle size range 
of ragging, depth of bed, etc. The 
optimum range of particle sizes of 
feed to each cell has been very care- 
fully determined. The capacity rat- 
ings are in the range of 165 to 250 

liters of solid particles per unit (2 cells 
in series) per hour. 

The ratios of concentration that can 

be achieved by gravity methods de- 

pend on the percentage of satellites 
present in the head feed. The concen- 
trate produced at field washing and 
concentrating plants of the type de- 
scribed above normally contains 20 
to 40 per cent quartz, whereas that 

New central concentrators use heavy media because capacity, 

The first two central concentrators 
outside South Africa were installed 

in 1951 and 1953 by CDM near 
Oranjemund, South West Africa. The 

first is a 12-foot cone for primary con- 
centration; the second, a 5-foot cone, 
which reconcentrates the sink from 

the first. 
The head feed is a minus-25.4 

plus-1.91-millimeter size fraction of 
the gravel which was washed and 
screened in a field plant, then milled 
at the central concentrator to disinte- 
grate conglomerate, eliminate sea 

shells, and partially clean the dia- 
monds; total reduction about 20 per- 
cent. 

Because of a relatively high per- 
centage of satellites in the head feed, 
consisting almost entirely of igneous 
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and metamorphic rocks, the total ra- 
tio of concentration in the two cones 
averages only about 50:1. The rated 
capacity of the concentrating plant is 
120 metric tons per hour. A conglom- 

erate fraction from some of the field 
plants is crushed and screened at the 
central concentrator. 

In February 1953 a new central 
concentrator was completed at the 

Williamson mine in Tanganyika, 
equipped with two 12-foot diameter 
cones for concentration of the minus- 
32.5 plus-1.59-millimeter fraction of 
the crushed kimberlite head feed, and 
with Dutch State Mines type hydro- 

cyclones using magnetite media for 

the minus-1.59 plus-0.99-millimeter 
fraction. The rated capacity is 400 
short tons per hour and the average 

ratio of concentration is 500:1. 

In 1956 a new central concentrator 
was completed by Diamang near 

Luxilo, designated as the MD-1 op- 
eration, to concentrate the minus-25.4 

plus-1.09-millimeter washed and 
screened fraction of gravel obtained 
from a group of three new mines. 
One 9-foot diameter cone was in- 

stalled, with a rated capacity 6f 65 
metric tons per hour and the average 
ratio of concentration is about 100:1 

In 1958 a new central concentrator 

was completed by State Alluvial 
Diggings at Alexander Bay, Nama- 
qualand, South Africa, replacing a 
primary and secondary jig plant. The 
rated capacity is 140 short tons per 
hour and the minus-25.4 plus-1.65- 
millimeter fraction of the final head 
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field washing plants 

of concentration 

from heavy media separation contains 
practically none. The overall ratio of 
concentration at the Diamang and 

Tshikapa plants ranges from 300:1 to 

500:1, and a higher proportion may be 

realized from either the diamond pans 

or the jigs, depending on the charac- 

ter and concentrating characteristics 

of the head feed and the operating 

procedures. 

At Bakwanga there are eight field 
washing and concentrating plants of 
the type described above for treating 

alluvial material, and one special 
plant for treating weathered kimber- 

lite. Here, as at Kimberley, much of 

the weathered kimberlite is very sticky 
and does not disintegrate easily. At 
the kimberlite field plant three size 
fractions are screened out, after one 

or two stages of pre-screening or con- 

centration, and transported by belt 
conveyor to two large weathering piles 
where the stored in a 

wetted condition for a period of about 
two years. A portion of the head feed 

to the plant is reclaimed kimberlite 
from the weathering piles. The new 
central concentrator, which will be 
described later, is designed to elimi- 

nate the expense of 
storage for weathering and of retreat- 

ment. 

At the CAST properties in Ghana 
the gravel in some of the deposits 

contains a high percentage, up to 32 
per cent, of very sticky slime which 

rejects are 

necessity and 

KIMBERLITE washing plant at Bakwanga, Congo Republic. The undisintegrated ore 
from plant washing is conveyed to piles 

forms ‘clay-balls’ when washed and 
screened. At five of the nine clear- 
water diamond pan and Harz jig field 
washing and concentrating plants the 

clay balls reporting in the reject over- 
size fraction (say plus-8-millimeter) 

are picked out by hand and trans- 
ported to storage piles for weathering 

and subsequent reclamation. At two 
of the mines, where the problem is 
particularly troublesome, elaborate 
and carefully designed plants have 

been constructed to completely disin- 
tegrate the gravel and remove the 

slime ahead of the diamond pans. In 
one of these plants the principal units 
are large washmills in combination 

at right for weathering before treatment. 

with a Dorrco tilted dewatering cone 

and screens to remove oversize and 
undersize reject fractions, and the 

other is equipped with a large ball 
mill operated as an attrition mill at 

about 30 per cent of critical speed, 
using rocks as the grinding medium, 
and Handy cones. Because of the pre- 
dominately small size of diamonds in 
these deposits the normal average size 
range of clear water pan feed is 
minus-8.0  plus-0.5-millimeters. The 
grade of concentrate produced is 
about 25 per cent diamonds and satel- 
lites, and the overall ratio of concen- 
tration may be as low as 25:1 in lim- 

ited areas but averages about 300:1. 

efficiency, recovery, and concentration ratio are all high 

feed is concentrated in a heavy media 
cone. 

In 1959 the first were 

completed in a great new concentrator 

constructed at Bakwanga by Beceka 
£ 3,000,000. The plant 

was designed to treat a mixture of 

alluvial gravel and weathered kim- 
berlite and to gradually supersede 

most or all of the nine field washing 
and concentrating plants described 
above. In each of four parallel flow 
lines there are three large attrition 
(ball) mills intended to completely dis- 
integrate the sticky kimberlite, using 
rocks from the gravel as a grinding 
medium. The washed, minus-25.4 
plus-2.0-millimeter fraction advances 
to 12-foot diameter heavy media 
cones, estimated rating 60 metric tons 

sections 

at a cost of 
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per hour each, and the washed minus- 
2.0 plus-1.0 fraction to Dutch State 
Mines type hydrocyclones using mag- 

netite media. The expected ratio of 
concentration by heavy media separa- 

tion is up to 500:1. 

Thus the trend in primary concen- 

trating practices is toward adoption, 
wherever practical, of heavy media 

separation, usually combined with hy- 
drocyclone separation in magnetite 

medium for particles in the size 
range minus-2  plus-1.0-millimeters. 
The specific gravity of separation 
used in the central plants is 2.8 to 3.0 
except in the second stage cone at 

CDM which is about 3.3. At all 
plants the sink product wash screens 
are protected with locked covers 
made of woven wire cloth or ex- 

panded metal, and the concentrate 
discharges directly onto a security en- 
closed belt conveyor terminating in 

the nearby recovery plant building. 
The principal advantages of the 

heavy media method of separation 
are: (1) high capacity per unit of 

plant area; (2) high tolerance at uni- 
form efficiency for variations in rate 
of head feed; (3) maximum possible 

ratio of concentration in a single pass 

resulting in high grade of sink prod- 
uct; (4) high efficiency of recovery, 97 
to plus-99-per cent; and (5) the very 
important feature of maximum secu- 
rity. 

Turn page for more diamond 
recovery details 
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Diamonds have exceptional affinity for grease so that a 

In 1896 a DeBeers engineer dis- 

covered that if a wet diamondiferous 

concentrate from kimberlite is 

promptly dropped onto and washed 
over an inclined surface coated with 
amber petrolatum (vaseline) a high 
percentage of the diamonds and a low 

percentage of the satellites would ad- 

\ typical type of 
grease table that was developed con- 

sists of a series of four to eight trays, 

8 to 15 inches long in the direction of 

flow, 36 wide, detachably 
mounted in step arrangement in a 

structural frame which is suspended 

from structural supports and is me- 

chanically oscillated through a stroke 

of % to % inches at a rate of 170 to 220 
revolutions per minute in a direction 
normal to the line of flow. The trays 

are set on an incline of 8 to 18° down- 

ward in the direction of flow, the 

larger the particle size the greater the 
angle. The head feed in a wet, drained 

condition is fed evenly onto the first 
tray, with a drop of about 4 inches, 
falls into a sheet of water, and flows 

down 

here to the grease 

inches 

trays in cascade 

fashion. From time to time a thin layer 
of grease together with adhering dia- 

across the 

Magnetic and high 

During the early years of diamond 
mining in Africa the product resulting 

from concentration in cradles, dia- 

mond pans, and jigs was sorted and 
picked by hand. A large number of 
Europeans and Africans was required 
at the organized mines, the work was 

tedious, the results inefficient, and the 
security uncertain to poor. The first 

major concentration 

methods was made in 1896 when the 
grease table was invented by Mr. F. 
Kirsten as a result of a research pro- 

gram undertaken by DeBeers. The 

next major advances resulted from a 
research program conducted by Mr. 

R. G. Weavind, Dr. A. A. Linari- 

Linholm, and staff in 1947 to 1950 in 
the Diamond Research Laboratory in 
Johannesburg, established by De- 

Beers and other diamond mining 

companies. The developments _in- 
cluded the process of conditioning of 

certain diamonds to facilitate reten- 

tion on a new type of device, the 
grease belt, and development of an 
electrostatic or high tension separator 
for reconcentration of cetain diamond- 
iferous concentrates, An optical de- 

tection and separating device for re- 

covery of large diamonds has recently 

been developed by the laboratory and 
is being tested. 

advance in 
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monds and satellites is removed by 
hand with a scraper and a fresh coat- 
ing of grease applied. The diamond- 
iferous mixture is placed in a screen 
basket suspended in a small tank of 
very hot water to dissolve the grease, 
which is floated off into cool water 
where it congeals and is reclaimed for 

immediate reuse. The diamondiferous 
concentrate advances to other methods 
of concentration. 

Various grades of grease have been 
developed by manufacturers for use 

on grease tables, principally for differ- 
ences in the temperature of the water 

at the recovery plant. A softer or more 
“tacky” layer is applied on the surface 
on top of a stiffer undercoat applied 
directly to the roughened surface of 
the metal tray, the total thickness 
being about % inch. The surface coat- 

ing is carefully compounded to stand- 

ards established at each plant for 
specified temperature ranges. 

Two improved step types of grease 

tables have been developed and are 
now being used in the recovery plants 
in South Africa. In the vibrating type 
a transverse motion is imparted with 
an electric vibrator, the trays are 

The flow sheets in all recovery 
plants are complex to very complex 
and provide for repeated retreatment 
of many reject fractions to effect a 

high percentage of recovery. The 
methods of concentration that may be 
employed efficiently depend on cer- 

tain properties of the diamonds them- 
selves and on the composition and 
properties of the constituents of the 
product of the concentrator. If quartz 

is present, it will report in certain frac- 
tions from which it must be separated; 
if some of the satellites are ferro- 
magnetic, then electromagnetic sepa- 
ration may be used; if some will 
respond to high tension forces, then 
that method can be used, etc. With- 
out exception each method and de- 
vice is applicable to limited particle 
size ranges of concentrate and dia- 

monds, and a great deal of study has 
been devoted to determination of the 
best size ranges at each property for 

its typical concentrator plant prod- 

uct. 

The satellites occurring in some of 
the deposits contain ferromagnetic 
constituents which can, if necessary, 
be separated by magnetic methods. 

At the Angola and Congo Republic 
properties the satellites contain a sig- 
nificant percentage of ferruginous 

larger and up to 48 inches in width 
and may be used on a flatter angle 
than those for the same particle sizes 
on the mechanically oscillated table. 

In the Kimberley central concen- 
trator the minus-31.7 plus-1.65-milli- 
meter fraction of pan concentrate 

advances to heavy media separation 

in a 7-foot diameter cone where a 6:1 
ratio of concentration occurs, the sink 
product is concentrated on grease 
tables at an average ratio of concentra- 

tion probably in excess of 8000:1, and 

the final concentrate contains up- 
wards of 20 percent diamonds. The 
minus-1.65 plus-0.59-millimeter frac- 
tion of pan concentrate is presented 
directly to grease tables where a ratio 
of concentration probably in excess of 
20,000:1 occurs. At the Premier re- 

covery plant the heavy media and jig 
concentrates advance directly to 
grease tables on which, because the 

diamonds have an exceptional affinity 
for grease, ratios of concentration up 
to at least 100,000:1 are realized. 

Soon after commercial mining was 
begun in Congo Republic and Angola 

it was found that, to a greater or 
lesser degree, diamonds from the allu- 

tension separation remove satellites while 

rocks and a lesser percentage of il- 
menite so, fortunately, magnetic sepa- 

ration could be used as a secondary 
method of concentration. An early 

model of Krupp roll type dry mag- 
netic separator installed in these re- 
covery plants has been used up to 
date, and an Excelon multi-roll type 
dry separator is used in one plant. 

The satellites in the Ghana Mines 
consist, in the finer particle sizes, 
of a high percentage of staurolite. 
Krupp dry roll type machines and a 
large Davis disc type dry separator 

are used as important secondary con- 

centrating devices, and a small Davis 
machine in the final recovery room. 

During the early years of opera- 
tion at Tshikapa and in Angola it 
was found that, if the primary grease 

table reject was attrition milled, the 

diamonds would adhere much better 
to grease, and that a reduction of 
volume would also be realized. Use 
of the method was extended to the 
present practice of milling all except 
the largest size ranges of recovery 
plant reject fractions in closed cir- 
cuit with small grease tables, to the 
extinction size selected for the plant, 
usually close to 1.0 millimeter. Ball 
mills up to 2.0 meters in diameter are 

used, some without liners and some 
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grease table makes complete separation from satellites 

vial deposits did not adhere well to 
grease, so other recovery methods 
were developed which will be de- 
scribed later. However, though the 

primary recovery on the step type 
oscillating grease tables might be as 

low as 70 percent, an important se- 
curity advantage was realized. At 

Bakwanga it was found that crushing 

bort was even more difficult to recover 
on grease, which led to development 

of a transverse oscillating table con- 
sisting of a parallel group of channels, 

continuous in the direction of flow, 
which are coated with grease on the 

bottom and for about % inch on both 
sides. In this design diamonds that do 

not adhere to the bottom are thrown 

against the sides, resulting in an ac- 
ceptable percentage of 
primary recovery. 

increase in 

Soon after the research program 
was undertaken at the Diamond Re- 

search Laboratory in 1947 it was dis- 

covered that the surface of diamonds 

freshly from unweathered 
kimberlite is non-wettable, or hygro- 
phobic, which accounted for their 
excellent adherence to grease, whereas 

diamonds occurring in weathered 

released 

jigs, attrition milling, 

with Linatex liners, and with or with- 
out a small charge of balls. As men- 

tioned above, the rate of rotation is 

about 30 percent of critical speed. 
At the Diamang MD-1 plant the 

concentrator product is _ attrition 

milled ahead of conditioning and 

presentation to primary grease tables, 
and all rejects are milled to extinc- 

tion size. At the Williamson plant an 
improved method of reduction called 
differential grinding is an important 
process in the recovery system. At 
CDM in South West Africa the head 

feed to the recovery plant is also dif- 

ferentially milled ahead of condition- 

ing to partially clean the diamonds, 
but most of the satellites are so hard 

that little reduction occurs and mill- 
ing to extinction is totally impractical. 

In the recovery plants treating con- 

centrate which contains an appreci- 
able or high percentage of quartz, i.e., 
not a product of heavy media concen- 
tration (except at MD-1), the quartz 
reports in various reject fractions that 

are concentrated in Harz or Schiechel 
jigs to remove the excess. As some 
quartz, particularly angular shaped 

particles, tends to adhere to grease, 
removal before presentation to grease 
is desirable, but may not be practi- 
cable. Elimination of quartz is one of 
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kimberlite and alluvial deposits have 
more or less of a coating of mineral 
salts which becomes wetted and in- 
sulates the diamond from contact 
with grease. The extreme case is the 
diamonds from the marine terrace de- 
posits in South West Africa and Na- 

maqualand, most of which are 
heavily coated. As a result of ex- 
tended experiments it was discovered 
that, if a diamondiferous concentrate 
is conditioned for a short period in 
an aqueous solution of fish acid oil 
(basically oleic acid) and caustic soda, 
washed lightly on a vibrating screen, 
then promptly presented to grease, a 
high percentage of the diamonds 
would adhere and only a low per- 
centage of the satellites and quartz. 

However, it was also found that 
the rock dust present in concentrate, 
though in very small amount, became 
extremely hygrophobic and rapidly 
contaminated the surface of grease to 
such a degree that the diamonds 
would not adhere, so concentration of 
a conditioned feed on conventional 
grease tables was not practical. Fur- 
ther work resulted in development of 
the. grease belt. The machine de- 

veloped by the Diamond Research 
Laboratory consists of a 24-inch wide 
endless rubber belt, mounted on two 
pulleys about 12 inches in diameter 
and 7-foot centers, which is coated 
with grease on the outside surface and 

travels at 8 to 14 feet per minute. The 
entire assembly is mounted with the 
longitudinal axis level and the trans- 
verse axis inclined at an angle of 10 
to 20 degrees, adjustable. 

An __ electrically heated knife 
mounted slightly above center outside 
of the discharge end pulley contin- 

uously peels off a thin layer of grease 

together with imbedded diamonds 

and satellites (and quartz if present), 
which drops into a perforated bucket 
in a hot water bath. The grease sur- 
face is continuously restored from an 
applicator device mounted on top of 
the belt near the leading end. The 
combination of conditioning and 

grease belt, sometimes used with twe 
belts in series, successfully solved the 
problem of efficient primary concen- 
tration of wettable diamonds and the 
method is being used by CDM, State 
Alluvial Mines, Williamson, and Dia 
mang at its MD-1 recovery plant. 

and belt flotation recover diamonds 

the advantages of heavy media sepa- 

ration as practiced at most of the 
properties. 

The Diamond Research Laboratory 
developed a very satisfactory type of 
high tension separator particularly 
suitable for certain diamondiferous 

concentrates. 

In this method of separation a dry, 
granular head feed falls through a 
very high voltage discharging elec- 
trical field, in which electron flow 

and gaseous ionization take place, be- 
tween a grounded spinning electrode 
and one or more positive electrodes. 

In this charged field some particles 
classed as non-conductors retain a sur- 
face charge and are or tend to be 

pinned to the grounded rotor; others, 
classed as conductors, do not retain 
a charge and are or tend to be lifted 
or thrown from the grounded rotor, 

thus effecting a separation into two 

fractions, or three if a middlings cut 
is taken. The principle of separation 
and the basic design of the machine 
is the same as that of the well known 

Carpco high tension separator. Dia- 
monds report as non-conductors (mi- 
nor exceptions) and are pinned to the 
spinning rotor together with quartz 
and any non-conductor satellites that 
are present; ilmenite, ferruginous 

rocks and others report as conductors; 
some mixtures do not separate cleanly 
and a middlings fraction is resepa- 
rated with difficulty. 

In the design developed at the Dia- 
mond Research Laboratory — the 
grounded rotor is a polished steel tube 
about 5 inches in diameter with a 
variable speed drive for a range of 
about 60 to 150 revolutions per min- 
ute. The length of rotor ranges 
from 6 inches in a laboratory size 
model to 96 inches for the largest in- 

dustrial model. The principal positive 
electrode consists of a bakelite tube 
about 4% inches in diameter, coated 
on the outside with a mixture of 
shellac and graphite, and filled with 
titanium dioxide powder, which is 
insulated from the frame and can 
be rotated by hand. This electrode is 

energized by a number of fine, curved 

copper wires extending from the posi- 
tive conductor cable to the surface 
of the roll. A conventional, adjustable, 

taut-wire beam electrode is mounted 
above the tube, and a deflection in- 
tensifier electrode consisting of a 
bakelite or plastic bar with wire may 
be mounted in a higher position. The 
industrial models are vertically ar- 

Continued on page 66 
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NEW...MACK 45-TONNER | 
... for the most rigorous mining jobs 
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New heavy-duty off-highway bogie. Unsurpassed for ruggedness and tractive ability 

and adding greatly to tire life, the newly designed Mack off-highway bogie offers the 

strength and simplicity of straight-through drive and single-reduction ‘carriers with 

Mack Planidrive” reduction in the wheel hubs. Superior ride and longer spring life are 

achieved by a combination of Mack's exclusive walking-beam and spring suspension. 

Loaded spring is in contact through full length of beam; unloaded spring falls away 

from beam to give extra spring length for optimum ride characteristics with body empty. 

Sturdiest, most durable frame you could ask for. 

Built to shrug off the jarring impacts of huge shovel loads, the 

all-welded special alloy steel frame of the Mack M-45SX is of 

wide-flange I-beam construction. I-beam cross members and 

cross corner gussets are welded to 16%4”x 1” main frame rail 

web to reduce stress concentrations in the flanges. 

New tubular front axle. Massive in cross section, 

doubly strong because of its 7” diameter tubular 

construction, the all-new Mack-built reversed Elliott 

axle withstands the heaviest loads of extra-heavy- 

duty mining service. Extra wide tread gives maxi- 

mum stability and short turning radius. 

Designed to help you haul best. Modern in design, 

the new, bold lines of the Mack M-45SX Mode! mark 

it as a truly functional heavy-duty dumper for the 

mining industry. Offset cab design means easier, 

safer truck handling, while forward position allows 

more weight to be shifted to front axle without 

sacrificing driver comfort. 

= 4 
. 

Hard-boiled mining operators have a simple test for a 

truck: it either stands up to the job or it doesn’t. 

Obviously the only practical, profitable way to tackle the 

toughest mining operations is to use the toughest trucks. 

When you've reached that conclusion, your choice boils 

down to one make... Mack! 

Now there’s a new Mack in the lineup. The M-45SX. 

This 45-ton mining-duty dumper is specifically built for 

the operator who has to hit the job with all he’s got... 

who has to put his reputation on the most important line 

of ail—the bottom line of a balance sheet. 

The mighty Mack M Model is made for mining with 

mining-duty components . .. made to take in stride the 

toughest hauling of the industry. Successor to the highly 

successful 40-ton Mack Model LYSW, the new 45-ton 

M Model offers the proved features that won its prede- 
cessor a worldwide reputation for lowest operating costs 

and remarkably great freedom from downtime. 

Add the new features shown on these pages and you 

have a vehicle destined to be first choice among users 

who demand the finest in heavy-duty hauling equipment. 

For further information about this great new off-highway 
unit, contact your nearest Mack branch or distributor 

Mack Trucks, Inc., Plainfield, New Jersey. Mack Trucks 

of Canada, Ltd., Toronto, Ontario. _ 

MAC K 
FIRST NAME FOR 

TRUCKS 



WHAT'S GOING ON in mining 
Kerr-McGee Acquires Full 
Ownership of Kermac Nuclear 

Full ownership of Kermac Nuclear 
Fuels Corporation, operator of the na- 
tion’s largest uranium mill, has been ac- 
quired by Kerr-McGee Oil Industries 

Inc. of Oklahoma City, which previously 
shared ownership with two other firms 
Pacific Uranium Mines Company and 
Anderson Development Corporation. Full 
control came through an exchange of 
878,000 shares of Kermac Nuclear com- 
mon stock owned by the Anderson De- 
velopment, for 200,000 shares of Kerr- 
McGee common, priced at about $64.00 
a share 

\ few days earlier Kerr-McGee had 

acquired 20.81 percent of Kermac stock 
through its merger with Pacific Uranium 
Mines 

These acquisitions also boosted Kerr- 
McGee's ownership in the Ambrosia Lake 
Uranium Corporation to 75 percent. Pa- 
cific Uranium owned 25 percent of that 
concern, which has substantial uranium 
reserves near the Kermac mill, located 25 
miles north of Grants, New Mexico. An- 
derson Development's 25 percent interest 
in that firm was acquired in the most 
recent deal, as was Anderson's 90 percent 
interest in dedicated properties in the 
Ambrosia Lake area of New Mexico and 
its total interest in mining properties in 

the Big Indian Wash district of Utah and 
the Shirley Basin area of Wyoming 

Both the Kermac mill and one oper- 
ated by Kerr-McGee at Shiprock, New 
Mexico to extract U,Os and vanadium 
from uranium ore, use the solvent ex- 
traction process perfected by Kerr-McGee 
in its Golden, Colorado, research labora- 
tory 

The Atomic Energy Commission has 
recently amended its uranium concen- 
trate purchase contract with Kermac to 
provide for purchase of approximately 
31,027,000 pounds of U:Os through De- 
cember 1966 for $237,000,000 at an 
average price of $7.63 a pound. During 
fiscal 1961 Kermac officials expect that 
ibout 18 percent of all the uranium pro- 
duced in the United States will be proc- 
essed at their 3,300-ton-per-day mill, 
largest in the country 

Firm Profitably Mines 
Steeply Dipping Potash Bed 

\ complete mine-to-market operation 
is being successfully carried on by th 
Montecatini Company in the Serradifalco 
area of Sicily. The mine is the S. Cataldo 
which supplies the fertilizer plants of 
Campofranco and Porto Empedocle. 

The mineral deposit consists of various 
strata of potash in the form of kainit 
KMeClSO, ° 3H.O alternated with 

rock salt. It is estimated to contain re- 
serves of some 10,000,000 tons 

The two main ore beds which are actu- 
ally mined are very steeply dipping. The 
thinner of the two (about 2 meters thick 
is mined by modified sub-level stoping: 
the thicker one (15 meters thick) is mined 
by room and pillar method. The levels 
are connected by a long cork-screw in- 
cline suitable for tire-mounted Joy equip- 
ment 

The ore is carried on conveyors from 
stopes to the crushing plant installed at 
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the bottom of the skip-equipped shaft. 
From the main shaft, 500 meters deep, 
abut 300 tons per hour can be hoisted 

The ore is automatically transported to 
the processing plant where it is concen- 
trated by flotation. Concentrate is then 
carried by an 18-kilometer-long aerial 
tram to the stockpile of the Campofranco 
plant. Annual capacity is 200,000 tons 
of potassium sulphate and other potash 
salts. Part of this potassium sulphate is 
taken to Porto Empedocle which annually 
produces 200,000 tons of complex ferti- 
lizers 

US Steel Exports Manganese 
Mined by Brazilian Company 

United States Steel Corporation has 
suspended operations at its manganese 
mines at Lafaiete, Minas Gerais, Brazil, 
since output from these deposits is now 
reserved to supply Brazil’s rapidly ex- 
panding steel industry. 

However, the United States firm is 
now exporting manganese ore from the 
mines of Sociedade Brasileria de Siderur- 
gia S. A. (Chama Brothers) near Co- 
rumba, Mato Grosso, through contracts 
with the Brazilian company to purchase 
its ore and also supply technical assist- 
ance and equipment for its operations. 
United States Steel recently invested 
$3,500,000 for the purchase of barges to 
transport the ore from Corumba to Ro- 
sario, Argentina. 

U. S. Mineral Production For 
1960 Nearly $18,000,000,000 

Mineral production in the United 
States during 1960 rose to a value of 
some $17,800,000,0C0, second only to the 
record of $18,100.000.000 set in 1957. It 

increased 4 percent over output in 1959, 
while metal production gained 28 per- 
cent over the preceding year. 

Output of copper, iron, vanadium, and 
tungsten showed increases ranging from 
+0 to 60 percent, while lead, zinc, silver, 
manganese, the rare earths and thorium 
production declined. Uranium output 
value rose from $141,000,000 to $156.,- 
000,000 in 1960 and there were small 
increases for gold and platinum. Al- 
though primary aluminum production of 
2,000,000 tons topped the previous rec- 
ord of 1959 by 50,000 tons; shipments 
did not keep up with output 

General Electric Makes 
Latest milestone in a research program 

a 

United States production of hand- 
sorted beryl containing about 11 percent 
beryllium oxide was approximately 210 
short tons, while the consumption was 
9,500 tons, almost all imported. 

Metals for which a larger demand is 
expected from now until 1964, particu- 
larly for space travel experiments, are 
beryllium, molybdenum, tantalum, colum- 
bium, bismuth, tellurium, titanium, plati- 
num, palladium and hafnium. 

Alcoa, Harvey Aluminum 
Continue Jamaica Projects 

As an initial step in development of 
its bauxite properties near Jamaica’s 
south coast, Alcoa Minerals of Jamaica, 
Inc., subsidiary of Aluminum Company 
of America, has awarded a dredging con- 
tract to Raymond International (Ja- 
maica) Ltd. The work will be performed 
by Standard Dredging Corporation of 
New York under a sub-contract with the 
Jamaican firm. 

According to Maurice Bennett, man- 
ager of Alcoa’s Jamaican operations, the 
contract is for dredging and placement 
of fill to develop a port site at Rocky 

Point in Portland Bight. The project is to 
be completed by June 1, 1962, in prepara- 
tion for development of facilities for min- 
ing and shipping bauxite by mid-1963. 

The work at Rocky Point involves 
building a port and plant site to an ele- 
vation 11 feet above sea level, and con- 
structing a three-mile causeway to the 
mainland which will support rail and 
road traffic. The total project is expected 
to use some 1,500,000 cubic yards of fill 

Another aluminum producer from the 
United States, The Harvey Aluminum 
Company, is establishing offices and a 
laboratory at Long Hill on the main 
Spanish Town-Guanaboa Vale Road 
Harvey has been prospecting for bauxite 
in the St. John’s-Red Hills area of St 
Catherine about eight miles from Spanish 
Town. Building foundations have been 
laid for the pre-fabricated buildings 
which will be shipped to Jamaica. A 

drilling program continues in the area. 
Harvey Aluminum is a subsidiary of 

Harvey Machine Company of Torrance 
California, operator of an aluminum re- 
finery at The Dalles, Oregon, which uses 
alumina imported from Japan. The con- 
cern is also prominent in aluminum 

fabricating 

One-Carat Diamonds 
to produce man-made diamonds is the 
success of General Electric Company 
USA) in manufacturing these in the 

one-carat size range. Although dark in 
color and not yet of sufficient mechani- 
cal strength for industrial use, the new 
large diamonds are of great interest be- 

cause of the uncertain supply from nat- 
ural sources. First conversion of graphite 
into diamonds was in 1955, when Gen- 
eral Electric produced some only thou- 
sandths of a carat in size. Since then it 
has increased control over size, quality, 
and shape to produce diamonds that are 
equal to natural diamonds for many in- 
dustrial uses. Diameter of diamond at 
lower left in picture is 0.635 centimeter. 
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Arizona 

Short Course on Computers 
Set for Tucson, April 4-7 

What computers mean to the mineral 
industry will be discussed April 4 through 
7 at Tucson, Arizona, when a short 
course on this subject is ponsored by the 
Department of Mining and Metallurgical 
Engineering, College of Mines, Univer- 
sity of Arizona, in cooperation with the 
Numerical Analysis Laboratory, College 
of Engineering of the University. 

The four-day course on ‘Computers 
and Computer Applications in the Min- 
eral Industry” will have morning, after- 
noon, and evening sessions, except on the 

last day (Friday) when the meeting con- 
cludes in the afternoon. Cost of the course 
is $100, and those interested in attending 
may write to Dr. James D. Forrester, 
Dean, College of Mines, University of 
Arizona, for further information. 

The program will include the following 
papers of particular interest, all pre- 
sented by University personnel: Use of 
Computers in Equipment Analysis, E. R. 
Drevdahl; Application of Computers to 
Open Pit Ore Reserve Estimation, R. F. 
Hewlett; Application of Computers to 
Underground Ore Reserve Estimation, 
Dr. W. C. Lacy; Application of Com- 

puters to Metallurgy, R. Schenk and E. 
Kehr; Use of Computers in Determining 
Pit Limits and Expansions, T. E. Cald- 
well; Use of Computers in Exploration 
Projects, Dr. W. C. Lacy; Production 
Scheduling and Linear Programming, 
R. F. Hewlett, and Computer Pitfalls, 
Dr. H. Tucker. 

Hunting Geophysical Adds To 
Arizona Land Under Survey 

The Papago Indian Tribal Council has 
approved, by resolution, a mineral ex- 
ploration contract with Hunting Geo- 
physical Services, Inc. The proposed con- 
tract is being reviewed by the Indian 
Bureau and the United States Geological 
Survey for final action. 

Under terms of the contract, Hunting 
will pay the Papago tribe a lump-sum of 
$20,000, whether or not any minerals 
are ever mined. In return, Hunting will 
have the exclusive right to explore the 
entire reservation except for areas cov- 
ered by prior applications. At the end 

of the first year, Hunting is to release to 
the tribe one-half of the acreage; and at 
the end of 18 months, another one-quar- 
ter. The remaining quarter can be held 
for a three-year period, at which time it 
must be returned to tribal jurisdiction o1 
retained in whole or in part under stand- 
ard mineral leases 

Hunting Geophysical Services, Inc., is 

the New York, New York, prospecting 
company which obtained an _ exclusive 
surveying permit last year from the San 
Carlos Apache Indian tribe. In that in- 
stance, however, no lump-sum was paid 
for the privilege of making the survey. 
The permit was transferred later to the 
San Carlos Exploration Company of St. 
Paul, Minnesota. 

Kenneth N. Garard, mining engineer 
of Scottsdale, Arizona, represented the 
Papago Tribal Council at negotiations 
with Hunting 
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Mine owners as well as citizens of 
Santa Cruz County, Arizona, are joining 
to fight the Southern Pacific Company’s 
request to abandon its Patagonia branch 
railroad from the main line at Fairbanks. 
This is the only railroad which serves 
the mining districts and transports all 
concentrate from American Smelting and 
Refining Company’s Trench-Flux unit to 
smelters as well as carloads of high grade 
ore. Robert Lenon, mining engineer, Box 
525, Patagonia, is calling attention to 
this abandonment so as to give mining 
companies the opportunity for formal 
protests. He will be glad to supply full 
details. In addition to ASARCO’s opera- 
tion the following companies have ex- 
tensive claim holdings and have con- 
ducted exploration in the area: Ventures 
Ltd., Bear Creek Mining Company, and 
Tintic Standard Mining Company. 

The contract for the 800-foot vertical 
shaft at its Safford, Arizona, copper 
property has been awarded by Kenne- 
cott Copper Corporation to Boyles Bros. 
Drilling Company of Salt Lake City, 
Utah. Sinking operations are now on a 
three-shift basis. The Safford Project de- 
velopment shaft will have two compart- 
ments with inside dimensions of 5 feet 
by 5 feet, 6 inches, for one and 3 feet, 6 
inches, by 5 feet, 6 inches, for the other. 
One station will be cut at a depth of 754 
feet from the collar to permit the devel- 

opment of the 3,900-foot level. This al- 
lows for a 46-foot sump below that level. 
Another contract will be let for drifting 
and cross-cutting in the development of 

this level. Annan Cook is resident geolo- 
gist in charge of the Safford Develop- 
ment Project for Kennecott and Sam 
Smyth is mining engineer. 

The 500-foot vertical shaft at the Cop- 
per Queen mine of Cyprus Mines Corpo- 
ration, Bagdad, Arizona, has been com- 
pleted and stations cut at the 300 and 
$50-foot levels. The contract crew of 
Centennial Development Company is now 
preparing to crosscut to the veins on both 
levels. The distance is estimated at 100 
feet from the shaft at the 300-foot level, 
and 140 feet on the 450 level. At the 
corporation’s Old Dick mine, production 
continues at a normal rate, with the zinc- 
copper ore being mined mainly from the 
650 and 800-foot levels. Shaft sinking is 
in progress at about 860 feet and will be 
continued to open a new level at 950 feet 
Curtis Sundeen is resident manager, di- 
recting work at both properties. 

The Century Mining Company, two 
miles southwest of Bouse, Arizona, is 
completing its manganese mill and ex- 
pects to be milling very soon at the rate 
of 250 to 300 tons per shift, producing 
about 100 tons per day of concentrate. 
The plant consists of a 12 by 20 inch 
jaw crusher, 30 inch cone crusher, stor- 
age bins, screens, and heavy media plant, 
together with feeders, conveyors, and 
other equipment. A large part of the 
equipment was obtained from Mohave 
Mining and Milling Company of Wick- 
enburg. The ore for the plant will come 
from the Black Mule East group of 
claims, about five miles northeast of 
Bouse, and the Black Mule West group, 
some six miles to the southwest. Jim 
Hicks of Bouse is president of the cor- 
poration; Bill T. Turner, plant superin- 
tendent; and R. S. Woodruff, engineer. 
Principal stockholders in the corporation, 
organized in 1959, are said to be Texas 
men. 

Kerr-McGee Drills 90-Inch Ventilation Shaft 

. . to make technical breakthrough to full production size shaft using 

special equipment at its Section 24 uranium mine at Ambrosia Lake 

It took only 38 days for Kerr-McGee 
Oil Industries, Inc. to drill a 90-inch di- 
ameter round shaft to a depth of 710 feet 
at its Section 24 uranium mine at Am- 
brosia Lake, New Mexico. Kerr-McGee, 
parent company of Kermac Nuclear 
Fuels Corporation, moved its No. 7 drill 
from La Mesa, Texas for the shaft. No. 
7 is a 133 foot high Lee C. Moore der- 
rick with a National 75 drawworks. 

Marion J. Bolton, Kermac’s general 
manager, reports this new super hole 
drilling as still experimental, but that it 
appears to be competitive costwise with 
other sinking methods. The new shaft is 
lined with %-inch steel casing of 72-inch 
inside diameter and will initially be used 
for ventilation. Two 125-horsepower fans 
mounted at the collar circulate 100,000 
cubic feet of air per minute through the 
mine workings. The shaft was drilled and 
casing installed before a drift was driven 
from the mine workings to the bottom of 

the hole. 
Kermac has been a pioneer in drilling 

shafts and its four 44-inch diameter shafts 
drilled early in 1960 are described in the 
January 1961 issue of Mintinc Wor ip, 
pages 23, 24, and 25. Kerr-McGee is one 
of the largest contract drilling companies 
in the United States and it appears prob- 
able that it will undertake mine shaft 
contract drilling. 

The adjoining picture shows the drill 
collar stabilizer as it was hoisted out of 
the hole. Note the three 42,000-pound 
drill collars on top of the 17,000-pound 

90-inch bit. The rotary table has been 
stripped from rig floor and rides the top 
of the big string. 

Hugh B. Williams Manufacturing Com- 
pany of Dallas, Texas built and leased 
special equipment to Kerr-McGee for 
this shaft. 
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California 

New Asbestos Mine and Mill 
Slated in Central California 

\ high-grade asbestos deposit covering 
1.500 acres ir the Diablo Mountain 

Range of central California near Coalin- 
gua will be put into production by Johns- 
Manville Corporation and Kern County 
Land Company of San Francisco. The 

mine and mill will be operated by a new 
Coalingua Asbestos Company, 

Inc., formed by the two firms, with Johns- 
Manville holding 

The claims and leases covering the 

yperty 160 miles southeast of San 

19( miles northwest of Lo 

les, ‘ a 4.000-foot elevation, 

re acquired by Kern County Land 
\ new asbestos mill will be built at the 

epost to produce high-quality asbestos 

ompany, 

ajority interest 

shorts’ for use in cement, asphalt and 
InvVi- isbe stos produc ts 

Min ne 

will be by open-pitting; very little over- 

urden will have to be stripped, and re- 
serves assure many years otf low cost open 

pit mining. Large quantities of ore fron 
the Diablo Range ore body have been 

test milled at Johns-Manville mills in 
Canada with highly favorable results 

In the same area, Union Carbide Nu- 
clear Company, has staked and acquired 
100 asbestos-bearing claims in the New 
Idria district extending from San Benito 
County into Fresno and Kern Counties 
Although exploration results are report- 

at the new Coalingua mine 

edly favorable, no mining plans have been 

innounced 

Although mercury output in California 
durin 1960 increased somewhat, the 
value was lower than in 1959 because of 

lower prices. Shipments of iron ore for 
the year were ibove the 1959 level, 

mainly because of more exports 

Drilling continues on a regular sched- 
ule at the White Caps Gold Mining Com- 
pany beryllium property near Lone Pine, 
California. Recent assays from a drill 
core down 75 feet indicate a content of 
7.6 pounds per ton in beryllium oxide. 

American Mining & Development Com- 
pany, in working the gravel pits near 
Oroville, California, is also washing the 

gravel once more for gold. Initially the 
company is handling 2,000 tons of gravel 
a day to be used in construction of dams 
on the Feather River 

A guide for both the professional pros- 
pector of minerals, gems, and ores and the 
hobbyist in these fields has been written 
by Sterling Gleason of Los Angeles, Cali- 
fornia. The book, “Ultraviolet Guide to 
Minerals,” speeds identification of rocks 
to a simple matter of looking up the 

glowing color in the appropriate section 
of the book’s field charts and comparing 
the description with the specimen. Copies 
at $6.95 each may be obtained from Van 
Nostrand Books, Princeton, New Jersey 

No major plant additions are planned 
by United States Borax & Chemical Cor- 
poration during 1961 since technological 
improvements at its Boron and Wilming- 
ton. California, plants continue to in- 

productivity. Installation of a 
1,.300-foot conveyor belt system at the 
Boron open pit mine was completed late 
last year. The mine continues to provide 
maximum flexibility to meet increased 
requirements as needed 

rease 

Nevada 
The 1960 increase in Nevada's total 

mineral production by some $12,500,000 
is largely due to production of copper 
which was up about 20,000 tons from 
the 1959 tonnage. Other minerals with 
greater output include molybdenum, zinc, 
uranium, silver, mercury, and iron. There 
was more activity in tungsten during the 
year as to number of properties in oper- 
ation or under development, but total 
quantity of concentrate sold and used 
was lower. More flasks of mercury were 
produced in 1960, but value of this was 
slightly lower, too, because of a lowe 
average unit price that closed some mar- 
ginal operations during the year. 

An exhaustive search for copper de- 
posits is being conducted in White Pine 
County, Nevada, by Bear Creek Mining 
Company, exploration unit of Kennecott 
Copper Corporation, whose Nevada 
Mines Division has an important program 
of ore development surrounding its op- 
erating pits in the area. 

W. H. Wathen and Archie Branch, 
who have been working on five lode and 

U. S. Steel Buys Nevada Iron Deposits 
. . . from two companies after 12 diamond drills extended reserves that can 

be mined by open-pitting to about 100,000,000 tons assaying 15 percent Fe 

Mineral Materials Company and 
American Exploration and Mining Com- 
pany have sold their 16 patented and 46 
unpatented claims and the dry magnet 
t iehciation plant to U.S. Steel Corpora- 

tion's Columbia-Geneva Division. The 
claims are in the Buena Vista district of 

northern Churchill County, Navada 
Since 1952 Mineral Materials has 

ined and milled 1,200,000 tons of ore 
rom a small pit in what is known as the 
West ore body in Section 4 T. 24 N., 
R. 34 E. Interestingly, 950,000 tons of 
tailing from this mill assay about 32 per- 

This is believed to be the larg- 

deposit included with the pur- 
chase, but it is known that other ore 
bodies have been found in Sections 1, 3, 

and 6 by Mineral Materials and South- 

f 

cent iron 

est ore 
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ern Pacific Company, as well as Colum- 
bia-Geneva 

Metallurgical tests on  Columbia- 
Geneva drill cores and other samples 
have been conducted by the Colorado 
School of Mines Research Foundation. 
It is known that the magnetite ore (very 
little hematite) can be beneficiated to 
produce a very clean high-grade con- 
centrate having a small amount of apa- 
tite (phosphorus), however. 

Columbia-Geneva has conducted seis- 
mic geophysical surveys across the nearby 
Carson Sink seeking sources of water for 
a wet mill. Columbia is also reported as 
having staked additional claims to the 
east, north, and south, including ground 
between Mineral Materials and Southern 
Pacific. 

placer claims for a number of years, have 
uncovered a gold deposit that has the 
appearance of a true fissure vein. The 
claims are located near the head of 
Limerick canyon in the Lovelock, Nevada 
area. Gold stringers were found that led 
into a flat vein which turned down at 
an angle of 70 

New Mexico 

Contract for the 1,200-ton skip hoist 
for the Santa Rita, New Mexico, copper 
mine of Kennecott Copper Corporation 
was awarded to Allison Steel Manufac- 
turing Company of Phoenix, Arizona, by 
National Iron Company of Duluth, Min- 
nesota, prime contractor on the $2,350, 
000 job. (See Minitnc Wor.p, January 

1961, page 45.) Kennecott’s Chino Mines 
Division is completing the excavation of 
a slot 45 feet wide and about 15 feet deep 
from the rim to the bottom of 1,500-foot- 
deep pit. The new hoist will operate two 
counter-balanced 40-ton skips in this 30 
inclined slot on tracks 12 feet wide. 

Zinc mining and milling operations at 
Silver City and Deming, New Mexico, 
suspended in 1957, have been resumed. 
The operation is a joint venture of Amer- 
ican Zinc, Lead and Smelting Company 
with Hydrometals, Inc., and involves both 
the Kearney and Pewabic mines in the 
Silver City mining district, formerly op- 
erated by Peru Mining Company, a 
wholly-owned subsidiary of Hydrometals. 
American Zinc in 1959 acquired a 50 
percent interest in these properties and 
has conducted an extensive surface and 
underground exploration program the 
past year which indicated a substantial 
tonnage of ore. The project, to be oper- 
ated under the name American-Peru Min- 
ing Company, includes a mill at Deming, 
which will also mill custom ore from 
small mining operations in the Deming 
area. Concentrate produced will _ be 
smelted at the Dumas, Texas, smelter of 
American Zinc, which will also manage 
the New Mexico operation 

Establishment of a new _ processing 
plant so that lower grade potash deposits 
in New Mexico can be developed eco- 
nomically is under study by United States 
Borax & Chemical Corporation. The 
Carlsbad deposits which lie about 1,000 
feet deep are of varying grade and the 
higher grades, in the 20 to 25 percent 
range, are approaching exhaustion. The 
lower grade deposits should have a min- 
ing life of about 25 years. Production of 
potash at Carlsbad during the last fiscal 
year has been at a record level and new 
mining equipment installed recently is 
expected to improve cost efficiency of 
the underground operation. Since Euro- 
pean potash reserves are diminishing and 
production from Canadian sources has 
not yet started, expansion of the New 
Mexico operation may be economically 

feasible. 

May 12, 13, and 14 are the dates se- 
lected for the Sixth Annual Uranium 
Symposium to be held in Grants, New 
Mexico, under the sponsorship of the 
Central New Mexico Section of the 
AIME., Clyde Osborn, section chairman, 
has appointed committees for the session 
which will include a field trip to mines 
and mills in the area. General symposium 
chairman is Harve Ashby, assistant chair- 
man is James Greenslade, and head of 
the publicity committee is Donald T. 
Delicate. 
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Minnesota Iron Executives Call For Higher Labor 
Productivity and Fair Taxes To Stay Competitive 

MAN OF AMERICAN MINING, R. J. Linney, president of Reserve Mining Company, 
accepts the Mrninc Wor Lp plaque from N. A. Moberg, retiring president of the Minne- 
sota Section of the AIME. At right is E 

Minnesota Section 

Continuation of the 1960 meeting's 
theme—‘‘Economics of Lake Superior 
Iron Ores and Their Competitive Posi- 
tions in the World Market’’—prevailed 
at the 34th annual meeting of the Min- 
nesota Section of AIME and the 23rd 
Annual University of Minnesota Mining 
Symposium held in Duluth January 9, 
10, and 11 

Following the keynote address by Rob- 
ert J. Linney, president, Reserve Mining 
Company, papers were presented which 
called for more basic research in both 
mining and mineral beneficiation. Several 
relatively new concepts in beneficiation 
were outlined such as direct reduction 
and froth flotation 

On Tuesday, January 10, following 

introductory comments on the role of 
education in the competitive position of 
the Lake Superior iron ore industry by 
Eugene P. Pfleider, University of Minne- 
sota, Herbert C. Jackson, executive vice- 
president of Pickands-Mather & Com- 
pany spoke on the future of Minnesota 
iron mining as related to taxes imposed 
upon mining firms by the state of Minne- 
sota. 

He stated that under the Minnesota 
tax system the iron mining companies, 
other than taconite producers, are paying 
six tax inequities and further that the 
state compounds the tax penalty to a 
point that any new development of a 
large-scale iron mining operation re- 

P. Pfleider, newly elected president of the 

quiring substantial capital would likely 
be discouraged unless suitable tax 
changes are made by the state. After 
presenting a solution to the tax problem 
he said that the willingness of the people 
residing in Iron Range communities to 
permit fair and equal tax assessments 
would probably be a greater incentive to 
economic development in Minnesota than 
any other single factor. William Mon- 
tague, Duluth attorney, spoke on the 
subject of the varying effects of wage 
settlement as related to the iron mining 
industry. He pointed out that an increase 
in base pay is not the only item the 
unions should bargain for; rather, they 
should extend more efforts toward in- 
creasing fringe benefits. 

Hugh Leach, vice-president, Foreign 
Operation and Ore Development, Cleve- 
land-Cliffs Iron Company, Ishpeming, 
Michigan, spoke on the topic of the rela- 
tionship of labor productivity and costs. 
He showed that wages have increased 
steadily over the past 10 years while in 
the same period of time, productivity 
showed some increases and some de- 
creases. The net result of this comparison 
is that mining companies are spending 
considerably more money now to produce 
concentrates, even with highly significant 
technological advances. He felt that a 
practical solution to the problem was to 
convince the working man of the com- 
panies’ need for maximum productivit; 

if they were to stay active in the highly 
competitive iron ore market. 

During the afternoon sessions papers 
were presented which dealt with the 
transportation, handling and storage of 
iron ores after they have left the mine 
until they are fed to the blast furnace 
Once again, economics was the general 
theme and it was pointed out that in- 
creases in costs of transportation, han- 
dling, or storage of iron ores could pos- 
sibly degrade the already non-favorable 
competitive position of Lake Superior 
Iron ore 

Speakers during this session were Carl 
Hussey, general manager, Northwestern 
Railroad, who spoke on “From Mines to 
Dock in the Lake Superior Region”: 
Fred Vines, chief engineer, the M. A 
Hanna Company, who spoke on vessels; 
J. R. Turner, lake traffic representative, 
Jones & Laughlin Steel Corporation, who 

spoke on “From Dock to Steel Plants 

Lower Lake Ports”: and J S. Wilbur, 

vice-president, Cleveland-Cliffs Iron 
Company, who spoke on “Competitive 
Prob'ems Affecting Lower Lake Rail- 

roads,” 

Central 

A production increase of 13 percent 
for lead and 6 percent for zinc in Illinois 
during 1960 was chiefly due to increased 

production from fluorspar mines recover- 
ing those two metals as byproducts. IIli- 
nois led the nation in fluorspar pro- 
duction, furnishing over half the total 
domestic output last year, according to a 

preliminary survey by the Bureau of 
Mines, United States Department of the 
Interior, 

Several departments at the Rosiclare, 
Illinois mine and mill of the Aluminum 
Company of America went on a four-day 
work week in mid-January. Alcoa is re- 
ducing its production of aluminum, re- 
sulting in a decreased need for fluorspar 
from its Rosiclare mine. The cutback, 
however, means that the life of the oper- 
ation will be extended longer than pre- 
viously planned, 

Two lead-zinc mills in the Tri-State 
District are being reconditioned to re- 
open in March after being idle about 
three years. American Zinc, Lead and 
Smelting Company will operate its Bar- 
bara J. Mill at Cardin, Oklahoma at full 
capacity, with an output of some 25,000 
tons of ore a month by the end of the 
second quarter this year. Milling charges 
will be set as low as possible to assure 
maximum production. Ore will be sup- 
plied by independent lessees located with- 
in trucking distance of the mill, mainly 
the various mining operations under man- 
igement of O. L. Green of Columbus, 
Kansas, and from the Helen H, Mining 

ATTENTION: New Mine Operators—Unlisted Mine Operators 
LIST YOUR MINE IN THE 1961 MINING YEARBOOK MINE DIRECTORY SECTION 

To receive questionnaire for listing your mine, complete and MAIL THIS FORM TO: Editor, MINING WORLD 

Your Name 

Your Address 

Your City 
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San Francisco 5, California 
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WHAT'S GOING ON 

CENTRAL AND EASTERN 

Company under management of Claud 
R. Jones of Miami, Oklahoma. Second 
mill to reopen will be the Central mill 
of Eagle-Picher Company at Commerce, 
Oklahoma, which initially will have a 
milling rate of about 2,000 tons a day 

Ihe Central is the area’s largest mill and 
at full capacity can treat 12,000 tons 
daily. Mine operators in December began 
getting mines ready for operation. Eagle- 
Picher has had one mill, the Bird Dog, 
in operation the last 18 months, but it 
treats only mill tailing 

At the Pea Ridge, Missouri iron ore 
mine of Mcramec Mining Company sink- 
ing of the No. 2 shaft had reached 1,740 
feet by December, while sinking of the 
No. 1 shaft for hoisting men and ma- 
terials had reached a depth over 2,000 
feet. Although full operation is not sched- 
uled until 1962, some 35,000 to 45,000 
tons of ore have been mined during the 
driving of levels through the main ore 
body, all from Shaft No. 1 so far. Current 
employment at the $40,000,000 project is 
about 140 men and a few more will be 
needed in the next six months. At full 
production, however, a work force of 
some 1,200 men is expected 

A new sulphur mine has been opened 
by Freeport Sulphur Company at Lake 
Pelto on the marshland shore of the Gulf 
of Mexico about 60 miles southwest of 
New Orleans. The company is using its 
unique barge-mounted plant formerly 
used at the now-depleted Bay Ste. Elaine 

HYDRAULIC AND | 

MECHANICAL 

DREDGES 
for 

MINING 
Heavy Minerals 

Gold, Platinum, Tin 

Other Ores 

A full line of equipment and spares... 
plus expert engineering. 

Write today for information. 

ELLICOTT MACHINE CORPORATION 
1627 Bush Street, Baltimore 30, Md. or 
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Fabricators, Inc., Baltimore, Md.; McConway rf Torley Corp., 
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Company and the American Steel Dredge Co. Complete 
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deposit. Lake Pelto is the second mine 
opened by Freeport in 1960. Its major 
Grand Isle project, the world’s first off- 
shore sulphur mine, began commercial 
production last June. 

Kaiser Aluminum & Chemical Cor- 
poration will start construction within a 
few months on a plant to supply most of 
the aluminum fluoride for its reduction 
plants. The $1,400,000 plant will be built 
adjacent to the firm’s aluminum and 
caustic-chlorine plants at Kaiser’s Gra- 
mercy, Louisiana, Works which are lo- 
cated on a 3,200-acre tract between New 
Orleans and Baton Rouge. Completion 
is scheduled for the third quarter of 
1962. Aluminum fluoride is used with 
cryolite in the electrolytic process which 
reduces alumina to primary aluminum. 
The plant will use fluorspar and sulfuric 
acid transported to the Gramercy docks 
by vessel and barge, together with special 
alumina hydrate from the corporation’s 
alumina plants. 

Eastern 
New Jersey Zinc Company is drilling 

for a down-dip extension of its ore body 
at its Jefferson City, Tennessee zinc mine 
where the ore occurs in the lower Kings- 
port formation of the Knox dolomite. 
This same formation is being prospected 
below the lowest present level. Joy Man- 
ufacturing Company has the drilling con- 
tact and is using two diamond drills on 
the exploration project. 

4 change in name effective January | 
makes the Cerro de Pasco Corporation 
now the Cerro Corporation, a revision in 
line with the present scope of the firm’s 
business and future expansion of activi- 
ties. A leading United States producer 
and fabricator of non-ferrous metals, 
Cerro was named for the site of its first 
copper mine at Cerro de Pasco in Peru, 
where its principal mining and refining 
subsidiary will retain the Cerro de Pasco 
name. 

Vitro Corporation of America has pur- 
chased all minority interest in its chemi- 
cal subsidiary, Vitro Chemical Company, 
from Pechiney, French industrial chemi- 
cal leader. The United States firm has 
also entered into a royalty agreement, 
extending through 1974, which gives 
Vitro exclusive United States and Cana- 
dian rights to all present and future 
Pechiney process and product patents 
involving rare earth chemicals, metals, 
alloys, and related compounds. It also 
provides for a mutual exchange of tech- 
nical knowledge in the field between the 
two concerns, and covers products such 
as thorium, scandium, yttrium, hafnium, 
and zirconium compounds. Vitro Chemi- 
cal, formed in 1959, manufactures in- 
organic chemical products for industry 
at its Chattanooga, Tennessee, plant. 

Both theory and practice will be em- 
phasized at the Fourth Symposium on 
Rock Mechanics scheduled for March 
30 to April 1 at Pennsylvania State Uni- 
versity in University Park. The meeting 
is under joint sponsorship of the mining 
departments of Colorado School of Mines, 
University of Minnesota, Penn State, and 
the University of Missouri. Four techni- 
cal sessions at the conference will be de- 
voted to: behavior of rock under static 
loading; behavior of rock under dy- 
namic loading; measurement of rock 

properties and stress instrumentation; 
and ground control and subsidence. Em- 
phasis will be on application to problems 
of mining technology and science. 

Tri-State Zinc Company has com- 
pleted the diamond drilling program at 
New Market, Tennessee, which consisted 
of a series of vertical holes that went to 
an average depth of 1,400 feet. Tri-State 
Zinc optioned the property from Ameri- 
can Zinc Company of Tennessee with the 
provision that a mill is to be built if 
mine is developed. American Zinc Com- 
pany is to purchase all concentrates. (See 
MINING Wor Lp, June 1960, page 57.) 

Iron Ranges 
A record total of taconite concentrate, 

approximately 11,500,000 tons, was 
shipped from Minnesota during 1960, 
compared with 8,400,000 tons in 1959. 
Producers were Erie Mining Company 
(operating agent, Pickands Mather & 
Co.), Reserve Mining Company, and the 
Oliver Iron Mining Division of United 
States Steel Corporation. 

Oliver Iron Mining Division, of United 
States Steel Corporation, has started 
stripping overburden from its Twin City 
iron ore reserve located just east of Chis- 
holm, Minnesota. No shipments have 
heretofore been made from the mine and 
when it is operating it will be a small 
producer. Oliver engineers have estimated 
that 2,600,000 tons of ore are available 
for mining from this property. 

Winter activity of Cleveland-Cliffs Iron 
Company on the Mesabi Range will in- 
clude stripping at the Canisteo, Hull- 
Trumbull, and Holman mines. The com- 
pany also intends to complete construc- 
tion of the cyclone plant at Canisteo and 
of a reject conveyor and stacker system 
at Hull-Trumbull. 

Operation of both underground and 
open pit mines of M. A. Hanna Company 
in its Michigan district and Ontario will 
continue during the winter season. The 
company plans to install a cobbing plant 
which will reject low grade ore by a 
magnetic process at its Moose Mountain, 
Ontario mill. At the Groveland, Michi- 
gan mine the 1961 program includes in- 
stallation of new equipment in the crush- 
ing plant and of magnetic separators in 
the concentrator. These will remove 
magnetite which in the current operation 
is being lost in the fine tailing. The re- 
search program at Groveland includes 
operation of a small pilot plant which 
may be expanded. Normal winter strip- 
ping operations are scheduled at the 
Hanna company’s Minnesota district 
mines, including Hunner, Patrick, Mis- 
sissippi Group, Pierce, Morton, Robert, 
West Cuyuna Group, and Douglas mines. 
Plant repair projects are planned for 
many of these mines as well as at Ports- 
mouth and Morocco. The company is 
constructing a clear water pond, wing 
dam and tailing basin at the Mississippi 
Group, and another tailing pond basin 
at the Douglas mine. Hanna’s most im- 
portant Mesabi Range project at present, 
the semi-taconite pilot plant at Cooley, 
Minnesota, is nearing completion with 
test work scheduled to begin soon. Fac- 
tors that will determine the construction 
of a full-scale plant include development 
of a method to make a product that will 
meet grade competition, cost of such a 
production method, and financing. 
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Alaska 

A second series of public hearings is 
being held during February on revisions 
of mining reguations in Alaska. Not as 
extensive as the first hearings, these are 
being conducted at Anchorage, Juneau, 
and Fairbanks. Some rather broad de- 
partures from conventional mining law 
have been proposed. (See Mintnc Wor Lp, 
January 1961, page 49). A redraft of the 
proposed regulations, which affect lands 
that will be owned by the state, is being 
sent to all who attended the first series 
and those who requested copies. The 
proposed laws will not affect claims now 
in existence or claims staked in the fu- 
ture on federal public domain land. 

Che diamond drill exploration program 
at the copper-nickel property of Admi- 
ralty Alaska Gold Mining Company in 
Funter Bay is continuing from the 200 
level. 

Leading mineral commodity, in terms 
of value produced, for 1960 in Alaska 
was again gold. The value of production 
was unchanged from 1959, arresting tem- 
porarily the downward trend of recent 
years. Leading producer again was 
United States Smelting, Refining and 
Mining Company, which conducted op- 
erations with nine dredges at Nome, Fair- 
banks, Chicken, and Hozata River. Yard- 
age dredged and gold recovered were 
about the same as the year before 

Progress at the Mikado gold mine, 
Chandalar Mining District, this past 
season included 655 feet of drifts and 
raises. Frank E. Birch, Spokane, Washing- 
ton, mining engineer, did the work under 
contract and brought out 300 pounds of 
ore samples for mill tests. The mine is 
owned by Little Squaw Mining Company 
of Spokane 

idaho 

Negotiations have been completed by 
Idaho Mining & Milling, Inc. for a third 
dredge which will be moved from Ruby 
Meadows near Burgdorf, Idaho, to the 
firm’s placer properties in the Florence 
Basin, Idaho County, Idaho. The new 
300-ton dredge is a 2¥%2-cubic-foot Yuba 
boat and will be moved over the same 
route as the company’s 2-cubic-foot, 250- 
ton Yuba now in operation. Idaho Mining 
earlier had purchased from Mullin Mines, 
Inc. a Bodinson washing plant fed with a 
dragline. When it is moved from its pres- 
ent location at Fall Creek near Elk City, 
Idaho, the firm will have dredging ca- 
pacity of 6,500 cubic yards of gold-bear- 
ing gravel per day. The company, which 
owns over 40 miles of streambed in Flor- 
ence Basin, has been engaged since its 
incorporation in 1958 in construction of 
a sawmill, complete camp buildings and 
an airport, and the moving and installing 
of dredges 

Bunker Hill Company operations are 
on a six-day work week temporarily to 
enable the big mining and smelting firm 

monthly. Starting up for the first time is 
the firm’s $2,000,000 phosphoric acid 
plant, completed last July with a capacity 
of 140 tons of acid daily. The new con- 
tract, covering the next five years, con- 
tains the Coeur d’Alene mining district’s 
first escalator clause tying wages to the 
combined price of lead and zinc. 

The Liberty Gem silver-lead-zinc mine 
in the Hailey area, Blaine County, Idaho, 
at last report was being operated on a 
three-shift basis. Production was reported 
at more than 100 tons daily, with milling 
on a 60-ton-per-day basis. The property 
is owned by R. G. Cheney, Edmonds, 
Washington, and C. L. Shelton, Yakima, 
Washington. 

Salmon River Scheelite Corporation 
has resumed small-scale production at its 
tungsten mine near Clayton, Custer 
County, Idaho, after a year’s shutdown 
because of low tungsten prices. The four- 
man crew also is seeking to develop 
higher grade ore. Robert M. Barrett, 
Salt Lake City, Utah, is financing oper- 
ations under a lease arrangement. Har- 
vey Penney, Clayton, Idaho, is company 
president. 

General Mines Corporation has _re- 
cently cleared minor cave-ins in the mile- 
long tunnel at its property near Little 
Pine Creek in Shoshone County, Idaho. 
The company also installed electrical 
equipment for a new underground ven- 
tilation system 

A hitherto undeveloped body of silver- 
bearing ore, disclosed by diamond drill- 
ing, is being developed in the Chester 
fault zone on the 4,000-foot level of the 
Sunshine mine, Coeur d’Alene mining 
district, Shoshone County, Idaho. The 

structure is showing better-than-average 
width and grade. A limited ore shoot of 
good grade and width also has been dis- 
closed by diamond drilling and drifting 
in the hanging wall of the Syndicate 
fault. A new offset shaft in the east end 
of the mine has been sunk a short dis- 
tance below the 4,000 level and at last 
report was being raised to the 3,700 
level. A sand-fill system was scheduled 
to go into operation by year’s end. Most 
of the rubber-lined supply line has been 
installed in the Jewell shaft and a major 
portion of surface installation, including 
the main sand tank, has been completed. 
be Sunshine mill handled an average 

19,165 tons of ore monthly in 1960. 

Montana 

Electrolytic zinc production of The 
Anaconda Company in Montana has been 
consolidated because of high operating 
costs, low zinc prices and reduced sup- 
plies of ore and concentrates. The com- 
pany has closed the last two of its six 
zinc processing units at Anaconda, and 
reopened one unit at Great Falls, so that 
six of the 10 units there are now in op- 
eration. Full capacity at Anaconda is 
about 86,000 tons per year, and that of 
Great Falls is 162,000 tons. 

The Texmont Mining Company is ex- 
ploring and developing the Bell property 
and mines near the old Bell holdings in 
Baker, Montana. Initially the work con- 
sists of exposing some parallel veins to 
the Bell vein by surface cuts and trenches. 

Exploration work to be carried out by 

Northern Milling Company, Inc., under 
a recent OME contract for $102,300 calls 

Packaged Perlite Shipped From New Idaho Mine 
Oneida Perlite Corporation’s new pe rlite mine, crushing and sizing mill, and expansion 
plant have been completed in Oneida County, Idaho. The new company, founded and 
controlled by Malad City business men, has been built in less than a year and is a com- 
pletely integrated operation from mine to expanded perlite at a 30-ton-per-hour ca- 
pacity. 

Malad City. 

The picture above shows the crushing and drying mill at the mine 25 miles from 
A few feet of overburden is bulldozed off the ore body and the ore is 

to get back to normal operations as soon 
as possible following a_ record-breaking 
7¥2-month labor strike. The Kellogg 
Idaho, operator also wants to make up 
some lost production. Pre-strike produc- 
tion figures were 8,000 tons of pig lead 
and 6,200 tons of slab zinc and zinc alloy 

then mined by front end loaders and trucked to the mill. The ore is crushed, dried to 
about two percent moisture, and screened into six fractions each of which is stored in 
its respective cylindrical bin shown in the picture. The sized ore is drawn from bin 
and trucked to Malad City where the “popping” plant is located. The expanded perlite 
is packed in bags and shipped to markets under the trade name of Perlcor. Company 
president is Marion J. Hess, Udell Champneys is vice president, and Fred Linden:aaye1 

is in charge of expanding operations. 
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Metal & Mineral Prices U.S.A. 

METALS 

COPPER: Electrolytic. Delivered F.o.b. cars, Valley basis (pound 
Lake. Delivered, destinations, USA 
Foreign. Delivered, destinations, USA 

Lead: Common Grade. New York (Per pound 
Tri-State Concentrate, 80% lead, per ton 

ZINC: Prime Western: F.o.b. E. St. Louis (Per pound 
Prime Western: Delivered New York 
Tri-State Concentrate, 60% zinc per ton 

ALUMINUM: Primary 50 Pound Ingots (99.5% plus) 
ANTIMONY: Lone Star Brand. F.o.b. Laredo, in bulk (Per pound 
BISMUTH: (In ton lots) price per pound 
CADMIUM: Sticks and bars. 1 to 5 ton lots Price per pound 

keg of 500 pounds (Price per pound) 1.50 
per pound a 00 $55.00 

COBALT: 97-99%, 
COLUMBIUM: Ingot Nominal, 
GERMANIUM: dioxide, high purity, gram 
LITHIUM: 98% (per pound 
MAGNESIUM: Ingots (99.8%) F.o.b. Velasco, Texas per pound 
MERCURY: Flasks. Small lots, New York 
NICKEL: “'F’ 

gram depending on plutonium 240 content. 
June 30, 1963, per gram 

SELENIUM: 99.5% per pound 
TELLURIUM: Common grade, Per pound 
THORIUM: per kilogram 
TIN: Grade A Brands. New York (Per pound) Prompt delivery 
TITANIUM: 99.3% + Grade A-1 Sponge (Per pound) 
URANIUM: Rod (0.790 U-235) $16.00 Per Pound; 
U-235 Nominal Per pound 

ANADIUM: 90% Grade 

OLD: United States Treasury Price 
London 

SILVER: Newly mined domestic. U.S. Treasury price per ounce 90.5¢ 
91%e¢ 

$82.00-$85.00 
$5.00 

Foreign Handy Harmon 
PLATINUM: Per ounce 
ZIRCONIUM: Sponge, Per pound, Reactor Grade 

Per pound 

Ingots (5 pounds) F.o.b. Port Colbourne, Ontario 
PLUTONIUM: To July 1, 1962 AEC will pay $30.00 to $40.00 per 

January 20, 1961 

Lump: Plus Y2-inch 
Fines: Minus /2-inch 
Swedish, Atlantic Ports, 60 to 68% Fe Contracts, Per Unit 
Brazilian, Atlantic Port, 

Mesabi, Bessemer, 51.5% Fe 
Old Range Non Bessemer 
Old Range Bessemer 

$11.60 
$11.70 
$11.85 
$12.85 
$10.72 

24.00-25.00¢ 
22.00-25.00¢ 68 to 90%, Long ton unit 

MANGANESE ORE: Metallurgical grade. 48 to 50% Mn Long 
ton unit 

Metallurgical grade. 46 to 48% Mn. Long ton unit 
Metallurgical grade. 44 to 45% Mn. Long ton unit 
Domestic U.S. Government. GSA Basis $2.30 per unit for 48% Mn. 
wee eee 90% MoS: F.o.b. Climax, i, ¢~ 

1.25 

$0.95-$1.00 
$0.90-$0.95 
$0.85-$0.90 

plus container cost 

ton unit 

6.75-21.75¢ 
$9. 00-$12.00 

36.00¢ 
$208.00-$210.00 

75.50¢ 20¢. 
applicable. 

1, 1962 to 

Foreign: 65% WOs Per short ton unit (Scheelite 
Foreign: South American, Spanish, Portugese 

URANIUM ORE. F.o.b. purchase depot or company mill in accordance with 
AEC schedules and company buying contracts. Basic price is $1.50 per 
pound of UsQOs in cre assaying 0.10 percent. For each additional 0.01 add 

Subject to development allowance, 

und 
TUNGSTEN CONCENTRATE. Domestic. 60% WOs Per short 

Nominal $24.00 
Nominal $23.50 
Nominal $23.00 

premiums, penalties where 

0.00 NON-METALLIC MINERALS $3 
$6.50-$7.00 

$4.00 BARITE: Oil well drilling. Minimum 4.25 specific gravity, 
$43.00 
100.87 5¢ 

$1.50-$1.60 
$16.75 
$7.725 
$3.45 

$35.00 per ounce 
$35.34 per ounce 

per short ton 

ORES AND CONCENTRATES 

BERYLLIUM ORE: 10 to 12% BeO. F.o.b. mine, Colorado 
Small lot purchases at Custer, S. D., 

$46.00 per unit 
Spruce Pine, N. C., and 

Franklin, N. H. Visual inspection at $400.00 per short ton or by 
assaying at 8.0 to 8.9% BeO, $40 per unit; 9.0 to 9.9%, $45; 
over 10.0%, $48.00 

CHROME ORE: F.o.b. railroad cars eastern seaports. 
African (Rhodesian). 48% Cr°O*. 3 to 1 ratio 
African (Transvaal). 48% Cr°O*. No ratio 
Turkish, 48% Cr°O*. 3 to 1 chrome-iron ratio Nominal $36.00-$37.00 
U.S. Government ore-purchase depot Grants Pass Oregon. 
pended, quota filled. 

COLUMBIUM-TANTALUM ORE: Per Pound Pentoxide, 
IRON ORE: Lake Superior. Per gross ton Lower Lake Ports 

Mesabi, Non Bessemer, 51.5% Fe 

Dry long tons. 

COPPER: 
Refined 

$35.00-$36.00 
$26.00-$28.00 

ALUMINUM: Ingot, 
ANTIMONY: 
TIN: 
TUNGSTEN: Buying sus- 

Nominal $1.10 

$11.45 

per short ton F.o.b. 
Mexican. 70% F.o.b. border, Duty paid 
Acid Grade. 97% CaF: Bulk, F.o.b. mine 

PERLITE: Crude: F.o.b. mine per short ton 
Plaster grades. Crushed and sized. F.o.b. plants 

SULPHUR: Long ton, F.o.b. Hoskins Mound, Texas 

Electrolytic 
99% 15s Od 8.09¢ 

Virgin, 98% 
99.5% Os Od 

Regulus, 99.6% Os Od 
Standard, 99.75% 
Long ton unit £ 0 150s Od 

16.00 $ 
BENTONITE: Minus-200mesh. F.o.b. Wyoming. Per ton, carload lots $12.50 

Oil Well grade. Packed in 100 pound paper bags $14.00 
BORON: technical grade 
FLUORSPAR: Metallurgical grade. 72.5% effective CaF2 content 

Illinois-Kentucky mines 

$47.50 

$37.00-$41.00 
$26.00-$27.00 
$45.00-$49.00 
$3.00 to $5.00 
$7.00 to $9.00 
$22.50-$23.50 

F.0.b. Boron California. Per ton 

London 
January 20, 1961 

Per Long Ton USA Equivalent cents per pound 
spot £222 5s Od 27.78¢ 

153 Od 9.97« 
23.25¢ 

10s Od 

*With Sterling Pound at $ 2.80 

Quotations on metals and certain ores through the courtesy of 
American Metal Market. New York, Y 

WHAT'S GOING ON... 

NORTHWEST 

for driving the Mason tunnel to intersect 
several veins on the Marietta mine prop- 
erty. (See Mintnc Wor.tp, September 
1960, page 38.) The Mason tunnel is sev- 
eral hundred feet lower in elevation than 
the lowest workings at the mine, located 
about 15 miles west of Townsend in 
Broadwater County, Montana. 

A new, 2,400-zinc block measuring 
ibout 3 by 3 by 10 feet, produced at the 
Great Falls, Montana, electrolytic re- 
finery of The Anaconda Company, was 
put on the market recently. The blocks, 
of special and high grade zinc, can be 
easily shipped and stacked as high as 10 
units, thus requiring only about 9 square 
feet of warehouse space for 24,000 

pounds of zinc 

Production of several nonmetals in 
Montana increased during 1960, includ- 
ing fluorspar, mica, phosphate rock, and 
pyrite. Two new phosphate rock mines 
were under development during the year, 
one of them scheduled to start production 
this year using a mechanical planer de- 
vised by the U. S. Bureau of Mines for 
underground phosphate mining. 

Oregon 
Emerald Empire Mining Company, a 

new corporation in Corvallis, Oregon, 
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has acquired the rights and title of Ken- 
neth ©. Watkins in the Bohemia mining 
district southeast of Cottage Grove, Ore- 
gon, and all his mining rights in the Blue 
River district east of Eugene, Oregon. 
The firm has also leased most of the 
other claims in the Bohemia district for 
a total holding of 210 claims covering 12 
mines that produced in the past. These 
include the Champion, Musick and Hel- 
ena mines in the Bohemia district and 
the Cinderella, Great Northern, and 
Great Eastern mines in the Blue River 
district. Development plans of the com- 
pany call for driving a 3,000-foot drift on 
the Musick vein 300 feet below the old 
production level, and a 1,600-foot drift 
under old workings at the Helena mine. 
At the Cinderella mine, Emerald Empire 
has located a free gold ore shoot, about 
600 feet south of the old stopes. Ore is 
stockpiled for shipment when weather 
permits next spring. Although the Cin- 
derella and other Blue River district 
mines produced some good ore in pre- 
vious operations, there has been no ap- 
preciable production for over 40 years. 

Some of the old workings at the E & E 
and North Pole mines near Bourne, in 
Baker County, Oregon, have been re- 
opened by T. D. French and associates, 
who have also revamped the old mill. 

At least 45 sodium prospecting permits 
covering 96,000 acres are in effect in 
Alvord Basin, Harney County. Oregon, 
and four, covering nearly 11,000 acres, 
in neighboring Lake County. Mojave 
Mining and Milling Company of Wicken- 

burg, Arizona, and Boron, Inc., have been 
most active in drilling test holes. About 
1900, borax was harvested commercially 
from crusts formed on the surface of 
Alvord Valley. 

Washington 
Northwest Magnesite Company, No. | 

United States producer of magnesite, has 
suspended production indefinitely and 
furloughed 150 workers pending improve- 
ment in orders from the steel industry. 
Howard Ziebell is general manager of the 
firm’s large quarrying and _ processing 
operations at Chewelah, Stevens County, 
Washington. 

An extensive diamond drilling project 
proposed next spring is to determine the 
extent of beryl-containing pegmatite dikes 

on Calispel Peak, northeast of Chewelah, 
Stevens County, Washington. Beryl crys- 
tals several inches in circumference were 
found in bulldozer exploration by Loyal 
F. Bailes of Seattle and Harold High- 
tower of Inchelium, Washington. High- 
tower and Bailes have taken a lease and 
purchase option on claims located by Ear! 
Cannon of Chewelath, and staked ad- 
joining ground. Cannon is credited with 
Washington’s only beryl production—a 
few hundred pounds—from the area in 
1952. Presence of beryllium — the prop- 
erty was confirmed by the U. S. Bureau 
of Mines’ mobile fat Anco Dal labora- 
tory on wheels and a more extensive check 
is planned next season. 
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Colorado 

1961 Expansion at Climax 
Keyed to Molybdenum Demand 

To meet the greatest demand for mo- 
lybdenum in its history, Climax Molybde- 
num Company of Climax, Colorado, will 
undertake this year the most extensive de- 
velopment program yet scheduled. The 
company plans to add 3,000 tons per day 
to its 1960 daily production of 32,221 
tons by 1963 and expand milling facilities 
accordingly. 

Highlights of the 1961 program will 
be increased development of the lower 
level production area served by its No. 4 
shaft, sinking of No. 5 shaft from the 
Storke Level service yard area and in- 
tensified exploration of the Ceresco Ridge, 
which, if production proves practical, is 
expected to produce 5,000 tons per day 
by 1965 

Climax has recently awarded Boyles 
Bros. Drilling Company of Salt Lake 
City, Utah, the contract for driving an 
exploration adit under Ceresco Ridge. 
where more than 10,000 feet of diamond 
drill hole has been drilled during the last 
year to determine distribution and con- 
tent of the low grade mineralization 

Latest surveys by the company indicate 
proven ore reserves at Climax are more 
than 450,000,000 tons of ore containing 
some 2,000,000,000 pounds of recovera- 

ble molybdenum with a value of about 
$3,500,000,000 at current prices. Last 
year the by-product operation recovered 
0.109 pound of tungsten per ton of ore 
milled 

\ new product developed by the com- 
pany is an alloy of 85 percent tungsten 
and 15 percent molybdenum, in the form 
of ingots up to 11 inches in diameter. 
Used as nozzles for missiles, missile vanes, 
and trajectory controls, the Climax prod- 
uct is a full density alloy which will with- 
stand temperatures over 5,500° F. and is 
reportedly the only ingot available com- 
mercially in such sizes. 

Improvement of milling facilities sched- 
uled includes an tertiary 
crushing facilities, addition of a new 
molybdenite concentrate drier, improve- 
ment of regrind plant facilities, and tail- 
ing delivery ethods 

increase in 

Value of metals production in Colorado 
during 1960 increased 30 percent result- 
ing from a $29,100,000 gain in the value 
of molybdenum, vanadium, uranium, and 
lead output. 

Transmount Mining Ventures, Inc. of 
Colorado Springs, Colorado, has begun 
shipping ore from a new tungsten mine 
five miles north of Lake George, Colo- 
rado. According to George M. Ernst, 
vice president, first production from the 
mine assayed 14 percent and the firm 
hopes for an over-all average content of 
5 percent. Operations began early in No- 
vember and the first carload of ore was 
shipped later that month. Tungsten is 
comparatively rare in the Colorado area, 
although some low-grade deposits occur 
in the Boulder region 

Geology and ore deposits of the Sum- 
mitville district, San Juan Mountains, 
Colorado, are described in Professional 
Paper 343, published by the United 
States Geological Survey and prepared 
by T. A. Steven and J. C. Ratte. The 
70-page illustrated booklet, covering a 
district that has produced about $7,500,- 
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000 worth of gold, copper, silver, and 
lead, is available for $2.00 from Survey 
offices at 438 New Customhouse, Denver, 
Colorado, or from the Superintendent of 
Documents, Government Printing Office, 
Washington 25, D. C. 

South 
Dakota 

Establishment of a mining translation 
center is proposed by the mining engi- 
neering department of the South Dakota 
School of Mines & Technology at Rapid 
City. Such a center would collect all 
existing translations of literature on min- 
ing engineering and related subjects, or- 
ganize and stimulate a translation pro- 
gram using individual scientists and 
professional translators as necessary, issue 
lists of translations periodically, and make 
translations available to subscribers in 
the form of mimeographed copies or 
microfilms. Persons interested in the pro- 
posed plan are asked to communicate 
with Professors Edwin Oshier or Herbert 
Weisz at the School of Mines. 

Lithium Corporation of America, Inc., 
of Minneapolis, Minnesota, has received 
an OME contract amounting to $26,640, 
for beryllium-columbium-tantalum _ ex- 
ploration near Custer, South Dakota. 

Utah 
The contract for design and construc- 

tion of Texas Gulf Sulphur Company’s 
potash processing plant near Moab, Utah, 

awarded to Stearns-Rogers 
Manufacturing Company of Denver, 
Colorado, the country’s principal de- 
signer of this type of plant. Cost of the 
plant, which will produce muriate of 
potash granules for use in the fertilizer 
industry, will be between $25,000,000 
and $30,000,000. It is scheduled to be 
in full operation early in 1962. Mean- 
while, Texas Gulf is nearing completion 
of the eight-inch core hole at the Cane 

Creek deposit south of Moab where it 
acquired several thousand acres of rich 
potash land in an agreement with Delhi 

has bet n 

Taylor Oil Corporation. The hole is 
being drilled through very hard lime- 
stone to about 2,700 feet, from which 
depth a four-inch core will be taken. 
Later the hole will be deepened to 3,500 
feet for more extensive formation exami- 
nation. The pilot hole is at the site of 
the proposed main mine shaft. (See 
Mintnc Wor.tp, December 1960, page 
9. 

Patent rights to an acid process for 
production of high grade molybdenum 
oxide used as an alloying agent in steel 
were granted recently by the United 
States Patent Office to Kennecott Copper 
Corporation. Inventors are S. R. Zim- 
merley, director of research at Kennecott 
Research Center in Salt Lake City, Utah, 
and E. E. Malouf, project development 
engineer. The new process is particularly 
suited to treatment of lower grade molyb- 
denite concentrates than can be treated 
by present processes. It permits recovery 
of high purity molybdenum oxide _to- 
gether with valuable byproducts which 
might be contained in the starting ma- 
terial. By the Kennecott method, molyb- 
denite concentrates are roasted for partial 
elimination of sulphur, then the roasted 
product is reacted with sulfur acid at 
about 700° F in a rotary furnace to solu- 
bilize the molybdenum. That product is 
then treated with water and the solution 
separated from the insoluble worthless 
residue. A high purity molybdenum oxide 
can be recovered by treating the solution 
with an ion exchange process or reacted 
with organic chemicals. The oxide can 
then be further treated to produce a high 
purity molybdenum metal which has a 
potential use in super alloys. 

Federal Resources Corporation of Salt 
Lake City, Utah, has acquired the con- 
trolling interest in the Col-U-Mex Ura- 
nium Corporation of Albuquerque, New 
Mexico, which has mining claims in the 
Big Indian uranium district of northern 
San Juan County, Utah, as its principal 
assets. These claims are adjacent to the 
Big Buck mine of Standard Metals Cor- 
poration and are operated by that firm. 
Ore from these properties is currently 
being shipped to the Texax-Zinc Min- 
erals Corporation uranium mill at Mexi- 
can Hat, Utah 

Standard Metals Cuts Split of Washington Vein 

by diamond drilling from breast of American Tunnel driven 350 feet 

under water-filled workings of Sunnyside mine’s “I” level at Silverton, Colorado 

The AX size drill bit cut through the 
hanging wall split from a special station 
below the old mine workings deep in the 
San Juan Mountains. The Washington 
vein had been mined down to I level 
through winzes and shafts many years 
ago by the United States Smelting, Re- 
fining and Mining Company. 

Standard Metals Company had en- 
larged the old American Tunnel and ex- 
tended it to a total length of 10,000 feet 
to develop the Washington vein below 
old workings through which mining and 
pumping had become too costly for con- 
tinued operation. 

True width of this split where drilled 
was 10 feet with four feet showing heavy 
sulphides. The core over the full width 
showed 0.02 ounce gold, 2.0 to 3.0 ounces 
silver, and 3.0 to 4.0 percent of both lead 
and zinc per ton. Standard officers knew 
that the vein split on I level and found 
its downward projection within a few 
feet of where expected. The drill hole 

was continued into waste after cutting 
the vein and within a few feet drilled 
into the footwall split a few inches where 
a heavy flow of water stopped drilling. 
Measurement of water level in the old 
Sunnyside workings shows that water is 
being lowered by the drill hole and 
through a fault cut 300 feet from the 
breast. The tunnel is handling 2,500 gal- 
lons per minute with ease. 

It is anticipated that the footwall 
split will be higher grade on American 
level because it was on the higher levels. 
The Sunnyside has produced about 
1,800,000 tons of complex sulphide ore 
averaging close to 0.06 ounce gold, 2.6 
ounces of silver, 1.15 percent copper, 3.1 
percent lead, and 3.32 percent zinc per 
ton. 

Standard Metals established a new sur- 
face plant at the portal of the American 
Tunnel, enlarged the old tunnel for a 
distance of 4,500 feet and then drove a 
new tunnel 5,500 feet to cut the vein. 
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Savings in 

engine costs 

alone make the 

“Euc” C-6 

today's best 

tractor buy 

In the Euclid C-6 you get the advantages of job proved power 

train components . . . the reliability of the GM 6-71 engine, Allison 

Torqmatic Drive and Euclid’s famous planetary drive... that help 

keep downtime to a minimum. You get designed-in service 

accessibility that’s unsurpassed by any competitive crawler... 

servicing or complete removal and replacement time is well below 

that required for comparable tractors. 

You get a big advantage, too, in the lower cost of engine 

replacement parts... savings that cut your maintenance expense 

to the absolute minimum. For example, pistons and rings for two 

competitive engines are 79% and 163% higher in cost than for 

the GM engine; a water pump 255% and 257% more; up to 120% 

more in replacement of complete engine from fan to flywheel. 

EUCLID Division of General Motors 

Cleveland 17, Ohio 

Plants at Cleveland and Hudson, Ohio 

and Lanarkshire, Scotland 

Full-power shift... fast-as-a-fox 

maneuverability... and greater 

over-all work-ability! 

Have your dealer give you all the facts and 

figures on the C-6 ... you'll find that in 

production and maintenance cost this “Euc”’ 

gives you a better return on investment. 
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EUCLID 

FOR MOVING EARTH, ROCK, COAL AND ORE 



WHAT'S GOING ON ... 

ROCKY MOUNTAIN 

Majestic Oil and Mining Company 
and Bogdanich Development Company 
have joined in a venture to develop the 

Bawana copper ore body near Milford, 

Utah, and modernize a 350-ton-a-day 
mill at Milford. Majestic is to provide 
$200,000 for the project and share equal- 
y with Bogdanich any profits from the 
copper prospect. The latter has a lease 
on the property from Cerro Verde Min- 
ing Company which will receive royal- 
ties of six percent. Twelve core holes 
iave been drilled into a deposit which 
has an estimated 300,000 tons of ore that 
iverages 3 percent in copper values, 

with some old and silver. The copper 

deposit 1 metamorphic type with ore 
t found in veins with a 60-degree pite h. 

Plans call for concentration of both sul- 
phide and oxide copper ores in the same 

I lit, a process that has b en success- 

fully te d in othe operations Iwo Salt 

Lake City, Utah, firms, Booth Engineer- 
ing and Techmanix Corporation, have 
developed a method of “sulphidization” 
of the oxides so that values in 

} 
coppe 

those ores can be subsequently recovered 

in the concentrating process along with 
the sulphide ores. The firms 

nvolved in the 

the vaiues in 

sawana project anticipate 

production of a 40 percent concentrate 

which may be sold to the American 
Smelting & Refining Company smelter 
in Tacoma, Washington, or The Ana- 
conda Company smelter in Anaconda, 
Montana. Magnetic iron concentrates, 
running 60 to 65 percent Fe, may 
be produced from the ore 

Koehring Skooper at Colorado Uranium Mine 
To dig and load the sedimentary ore from the bottom of this open-pit uranium mine 
near Maybell, Colorado, Trace Elements Corporation uses a Koehring Skooper. The 
Skooper combines a hydraulic crowd with a 24,000-pound force and a 42 bucket 
rollback. Trace Elements is a subsidiary of Union Carbide Nuclear Corporation and 
mines iow grade uranium ore from a number of open pits for treatment in its central 

ion exchange mill. A. W. Woods is mine superintendent. 

Utah Construction & Mining Com- 
pany mined and shipped 683,515 tons of 
iron ore from its Iron Springs mine near 
Cedar City, Utah, during fiscal 1960, 
compared with 598,128 tons for 1959 
Virtually the entire output is committed 
to filling a 7,000,000-ton sales contract 
with the Columbia-Geneva Division, 
United States Steel Corporation. The 

extends into 1968. Earnings 
from this source during the company’s 
fiscal year were up about 17 percent 
from the previous year. Utah is currently 
installing a $1,300,000 beneficiation plant 

contract 

BIG JOB...SMALL ENGINE? 
YANMAR 
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SAFE 

COMPACT 

DEPENDABLE 

VERSATILE 

for literature and dealer information write: 

CONTINENTAL MACHINERY CORP. 
19402 So. Susana Rd., Compton, Calif 

Mailing Address: P. 0. Box 5309, Long Beach 5, California 

at Iron Springs to improve quality con- 
trol and utilize ore reserves more effi- 
ciently 

Wyoming 
Shaft sinking is on a ’round-the-clock 

basis at the multi-million dollar trona 
project of Stauffer Chemical Company 
near Green River, Wyoming. The 16-foot 
manway shaft has been sunk and concrete 
lined to a depth of over 100 feet while 
sinking of the combination production 
and ventilation shaft has started follow- 
ing pouring of the concrete collar. This 
second shaft is 20 feet in diameter, with 
two compartments. Permanent hoist 

houses for the two shafts were near com- 
pletion in January and foundations for 
the hoists installed. The railroad bridge 
being built a mile west of the plant site 
will have a highway decking for road 
trafic between the plant and Green Rivet 
21 miles distant. Prime contractor for the 
$22,000,000 project is Winston Bros. 
Company of Minneapolis, Minnesota. 

Extension of a uranium concentrate 
purchase contract between the Atomic 
Energy Commission and Susquehanna 
Western, Inc. provides ‘for purchase of 
U,0s valued at approximately $47,000,- 
000 through December 31, 1966, with 
1,503,000 pounds to be delivered between 
June 1, 1960 and April, 1962, and 4,272,- 
000 pounds deliverable after that date. 
Pre-1962 price is $8.635 per pound, and 
after that, $8.00 per pound. The contract 
calls for operation of the Susquehanna- 
Western mill at Riverton, Wyoming, to 
operate at approximately its present rate 
of 500 tons per day. The contract limits 
purchases of ores to fulfill the contract 
from eligible properties in accordance 
with AEC allocations. The firm is a sub- 
sidiary of the Susquehanna Corporation 
of Chicago which operates another ura 
nium mill at Edgemont, South Dakota, 
and is building a third in Karnes County, 
Texas 

The rapidly expanding trona mining 
industry near Green River, Wyoming, 
shipped 9,559 railroad carloads of trona 
products during 1960. Current producer 
of trona in the area is Intermountain 
Chemical Corporation, subsidiary of 
Westvaco Division of Food Machinery 
and Chemical Corporation. 
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Largest Production Truck In the World Carries a 95-Ton Payload 
Following a year of intensive engineering, construction, and 

testing, the KW-Dart Truck Company has presented its new, 
95-ton payload truck to the mining industry. 

In line with the trend, the huge machine is a _ tractor- 

trailer combination. The Diesel engine is a four cycle V-12 

engine rated at 700 horsepower. It is the most powerful in 

ternal combustion Diesel engine ever developed for use in 

wheeled construction and mining equipment. Weight of the 

engine is 5,700 pounds, giving a horsepower to weight ratio 

of 8.1 pounds per horsepower. The vehicle tractor-trailer and 

body has a combined unladen weight of 120,000 pounds, thus 

permitting a payload of 190,000 pounds. 
Che frame is unique in mining service. It is made of four 

heat treated, pressed steel channels. Steel used has elastic 

limit of 110,000 pounds per square inch. They are bolted 

together back to back, in pairs, forming an I beam. The rails 

are variable in section depth, the greatest depth coming at 

the point of greatest stress. This construction was responsible 

for a sizable saving in the tare weight of the vehicle. 

Until recently the limiting factors in increasing vehicle 

tonnage have been the horsepower requirements and _ tire 

capacities. The dual tires used on the rear wheels of the 

tractor and trailer are 21:00 by 35 tubeless, 36 ply nylon 
cord. The front tires are 18:00 by 33, 32 ply tubeless nylon. 

According to the tire manufacturer, the rims are the largest 

demountable rims ever used. Circle No. 6. 

Woven Carcass Conveyor Belt 
A new woven carcass rubber con- 

veyor belt, which withstands abuse far 

beyond conventional ply-type belting has 

been introduced by the Goodyear Tire 

& Rubber Company. 
Earmarked for long life in rugged in- 

dustrial and hard-rock mining service, 

the new product, called Industrial Uni- 
flo, offers previously unknown resistance 
to cuts and tears. The new belt is espe- 

Diesel Mine Locomotive 

A new series ot Diesel mine locomo- 

tives in capacities from 2% to 25 tons 

has been developed by the Greensburg 

Division of National Mines Service Com- 

pany. According to the manufacturer, 
these are the simplest to maintain and 

operate Diesel locomotives ever built. 

The new units have air or water cooled 

Diesel engines driving through a torque 

converter to a constant-mesh, double- 

reduction gear type main transmission 

with power reversing. Circle No. 35. 

Two-Way Radio Transmitter 
Motorola has introduced the first 

fully transistorized FM radio transmit- 
ter to operate on standard VHF two- 
way mobile communications frequencies. 

The “Handie-Talkie” pocket trans- 
mitter is completely self-contained, in- 
cluding microphone, antenna and _bat- 
teries. Two antennas are available—a 
solid steel whip and a collapsible whip 
antenna. The pocket transmitter weighs 
just 141% ounces, and measures 5!/2 
inches by 2% inches by 1% inch. 
Eleven transistors in the various stages 
of the unit provide high reliability, low 
power consumption characteristics and 
compactness. Circle No. 5. 
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cially adaptable for iron ore and hard 

rock mining because of its capacity to 
be vulcanized into an endless unit in the 

field. The new Uniflow belt is the first 

woven carcass belt to successfully offer 

this capacity. Circle No. 3. 

Epoxy Saves Compressor 
The cracked water-jacket casing of 

an ammonia compressor was repaired 
recently for only $11.20 by one of South 
Africa’s 
Ran e. 

leading engineering firms, 

Colly and Company (PTY 
Ltd. of Johannesburg. Repairs were 

made with Plastic Steel, a modified 

epoxy, which saved an estimated $1,300 
in labor and materials plus considerable 

down-time. 

According to Devcon Corporation, 

Danvers, Massachusetts, the manufac- 

turer of Plastic Steel, the same repair 

could be made on mine compressors. 

The modified epoxy, composed of 80 

percent powdered steel and 20 percent 
plastic, is mixed with hardener just be- 
fore using. Applied with a putty knife, it 
cures without heat or pressure into a 

solid mass that can be machined. It can 

also be used to make emergency and 

maintenance repairs on pumps, valves, 

piping, castings and other tools. Circle 
No. 16. 

High Tonnage Mobile Loader 
Western Conveyor Company has in- 

troduced into its line of equipment a 

high tonnage mobile loader which is 

capable of pouring 3,500 tons of mate- 

rial per hour into hauling units. 

The unique features of the new model 

loader are a continuous running belt and 

internal hydraulically-operated gate con- 

trol and feeder. The positive hydraulic 

cut-off prevents spilling of materials, 

and the running belt eliminates shear 
»2 

and starting load. Circle No. 3: 

Rechargeable Flashlight Cell 
A new rechargeable flashlight battery 

cartridge is announced by Gould-Na- 

tional Batteries, Inc. The Gould NICAD 

cartridge which fits all “D” two cell 

flashlights has a removable cap which 

permits recharging in any A.C, 110-volt 

outlet. 

The manufacturer claims a minimum 

of 250 recharging cycles and that each 
charge gives 50 percent more continuous 

light than the average flashlight battery. 

On this basis the cartridge would pay 

for itself after 60 rechargings and would 

save the cost of 190 sets of standard ‘“*D”’ 

cells. Circle No. l. 



Lightweight Diamond Drill 
For most capacity per dollar and most 

capacity per pound, the Winkie diamond 

core drill delivers 2,000 rpm at the bit, 

and has a 200 foot capacity recovering 

15/16-inch cores in hardest granite. This 

versatile, 45-pound machine will drill 

at any angle, is set up and working in 
five minutes, and is operated by only 

one man 

The Winkie is field-proved on all 

types of core drilling operations and 
sells for half the cost of drills with com- 

parable capacity. Circle No. 11. 

Truck Alarm Bell for Safety 
Warn-A-Larm, a new gravity actuated 

mechanical back-up alarm which rings 

in reverse only, is now being manufac- 

tured by the Warn Sales Company of 
Seattle, Washington. 

Designed for easy installation on the 

rear wheels of trucks, the Warn-A-Larm 

sounds a loud, clear warning four times 

with every revolution of the wheel in 

reverse. It is gravity operated by striker 
balls that strike the rim of a 6-inch, di- 

ameter chrome plated steel bell. Sound 

volume peaks within the critical five-foot 

danger zone behind a vehicle, but is ap- 
proximately 80 percent as audible at 100 

feet. The alarm is silent in forward mo- 

tion. The Warn-A-Larm can be mounted 

on either back wheel with special mount- 

ing brackets. Circle No. 23. 

Engine Maintenance Lab 
The first commercial chemical lab- 

oratory designed especially for the sci- 

entific control of engine maintenance 

has been established in Oakland, Cali- 

fornia. 

Analyst's Inc. offers a complete labo- 

ratory and consultant service to the 
transportation and mining industries for 

preventive maintenance of internal com- 

bustion engines. The new firm examines 

an engine’s lubrication oil for trace 

amounts of wear metal, compares the 

results with established standards and, 

from this information, pinpoints trouble 
spots in the engine before extensive dam- 
age occurs Cire le No. 19. 
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Crusher With One Moving Part 
“Pulvo-Matic,” a new type of rock 

reducer, will crush all types of rock for 
aggregate or can be used to crush lime- 

stone and ores requiring lumps of speci- 

fied sizes. The aggregate sizes are ac- 

curately controlled and are not affected 
by the wear and tear of hammers, jaws, 
rolls, etc. The only moving part is a 
rotor cage of cast manganese steel, which 

works in conjunction with manganese- 

steel liner or breaker plates. This new 
crusher is manufactured by The Frog, 
Switch and Manufacturing Company of 
Carlisle, Pennsylvania. Circle No. 83. 

Waterproof Fuse Ends 
A new protective enclosure for pre- 

serving the effectiveness of detonating 
fuse by preventing water absorption in 

wet blast holes is announced by Austin 

Powder Company. Known as Austin 

Plastic Fuse Enclosure, it is recom- 

mended for sealing all fuse ends in bot- 

tom or top of wet holes. Its use is par- 
ticularly important in bottom charges 
where water problems may affect final 
results. Circle No. 2. 

Nine-Speed Transmission 
A new, nine-speed transmission for ex- 

tremely heavy-duty off-highway and in- 
dustrial applications has been announced 
by Fuller Manufacturing Company. 

Providing nine closely-spaced forward 
gear ratios selected with a single shift 

lever, the Fuller R-1750 Road Ranger 
transmission features pressurized jet 
spray lubrication system for the operat- 
ing gear teeth, pressurized lubrication 

for the mainshaft mounted gears, and a 
countershaft inertia brake which makes 
quick upshifts possible without double 
clutching. Circle No. 20. 

Portable Pressure Blowers 

New, portable pressure blowers, made 

by Manhattan Electric and Maintenance 

Company, Brooklyn, New York, are ex- 

ceptionally compact and light in weight. 
Designed as ventilating units for re- 
moval of fumes and dust, for furnishing 

fresh air in confined work areas, or fot 

supplying air under static pressure to 
boilers and ovens, they are constructed 

for continuous service, indoors or out, 

and are both waterproof and vaporproof. 

Circle No. 24. 

Underground Guniting Rig 
Mine and tunnel crews can now roll 

a compact new guniting plant right into 

underground work areas and shoot their 

own concrete into place at the rate of 

six to twelve tons an hour. Designated as 

Model C-3 UG, the unit was developed 
by Ridley & Company, Inc., of Los An- 

geles, California, and is six feet high 
with a base five by ten feet. Circle 

No. 27. 

New Skid-Base Crusher 

A new skid-base crusher which is mov- 

able for following underground mining 

operations has been introduced by Mc- 
Lanahan and Stone Corporation. The 
unit includes a self-contained 100 horse- 

power motor and a 36- by 48-inch Black 
Diamond single roll crusher mounted on 

a heavy-duty, skid-type base. Circle No. 

Air Powered Bit Grinder 

Bitco, Inc. of Spokane, Washington, 
has developed a new pneumatic pow- 

ered rock bit grinding machine that has 

performance comparable to a_ three- 
quarter horsepower electric unit. The 
manufacturer claims three advantages 
for the machine in mining and con- 

struction work. These include dressing 

bits at the drilling site, power is always 

available at the compressor, and the 

pneumatic motor has a wide variation in 

speeds. Circle No. 15. 

Ground Geophysical Surveys 
A ground geophysical surveying de- 

partment to support and amplify air- 
borne geophysical findings with appro- 

priate ground follow-up surveys has been 
formed by Fairchild Aerial Surveys, Inc., 
a wholly owned subsidiary of Fairchild 
Camera and Instrument Corporation. 
The survey to be offered by the new de- 
partment will include ground magnetics, 
ground electromagnetics, AFMAG, ra- 

dioactivity, and refraction seismographs. 
The new department will be under the 

direction of W. C. Kellogg, Chief Geo- 

physicist for Fairchild. Circle No. 25. 
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MORE NEW EQUIPMENT... AND NEW LITERATURE 

DIESEL GENERATOR sets for con- 
tinuous or emergency power by Allis- 
Chalmers are quick starting, easy to in- 
stall, and offer unequaled electrical re- 
liability. For complete information circle 
No. 37. 

YIELDABLE STEEL ARCHES for 
underground support are described in a 
12-page bulletin released by the Com- 
mercial Shearing & Stamping Company. 
The principle of the yieldable arch and 
how it works, plus photographs, sketches, 
and engineering details are given. Circle 
No. 38. 

FILTER MEDIA: Engineered fabrics 
and custom designed dust bags for solv- 
ing any problem in industrial dust col- 
lection is the subject of Bulletin 14 re- 
leased by The National Filter Media 
Corporation. Circle No. 39. 

EXHAUSTERS manufactured by Rees 
Blow Pipe are detailed in Bulletin No. 
39. These high efficiency, steel plate ex- 
haust fans give economical service in 
both underground and surface installa- 
tions. Circle No. 40. 

VALVES AND FITTINGS that are 
easy to install and maintain, and offer 
low cost corrosion resistance are the sub- 
ject of the new 16-page Walworth Com- 
pany bulletin. Circle No. 41. 

CRAWLER TRACTOR applications 
for the new Allis-Chalmers H-3 and 
HD-3 compact units are pictorially de- 
scribed in a new catalog now available 
from the company. Circle No. 42. 

UNIT (BIN) VIBRATORS being of- 
fered by Eriez Manufacturing Company 
to handlers of all types of bulk materials 
are described in their latest illustrated 
6-page brochure. Circle No. 43. 

ENGINEER’S LEVEL by Wild Heer- 
brugg features a telescope which can be 
rotated about the optical axis together 
with the level vial assembly for quick 
checking of level adjustments. Booklet 
N-2 contains full details. Circle No. 45. 
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NEW BELTING development that uses 
oriented nylon strip both to strengthen 
conveyor belting and greatly extend its 
life has been announced by the Goodall 
Rubber Company. For details and in- 
formation circle No. 46. 

MINING LOCOMOTIVES for trolley, 
battery, combined and cable reel opera- 
tion of all types and sizes are manu- 
factured by Allgemeine Elektricitats- 
Gesellschaft of West Germany. For 
details and information on these de- 
pendable units circle No. 47. 

AUTOMATIC FAN DRIVE has been 
introduced by International Harvester 
that operates your truck engine fan only 
when you need it reportedly saving up 
to 10 percent on fuel costs and freeing 
as much as 12 percent of usable horse- 
power. Circle No. 48. 

FLEXIBLE TUBING is the subject of 
a new brochure, “The Facts About Flex- 
flyte,” now available from Flexible Tub- 
ing Corporation. The brochure describes 
the construction and uses of Flexflyte 
tubing for ventilation, fume removal and 
materials handling systems. Circle No. 
49. 

FRONT END LOADER: Design fea- 
tures of the Caterpillar 992 Series A 
Traxcavator which make it a top pro- 
ducer in materials handling work are 
detailed in a 12-page booklet just re- 
leased by Caterpillar Tractor Company. 
Circle No. 50. 

POWER PULLEYS that contain the 
driving parts for a belt conveyor inside 
the driving pulley are manufactured by 
J. D. Christian Engineers of San Fran- 
cisco. Their new Bulletin PPT-59 de- 
scribes the advantages and economies to 
be gained by using these revolutionary, 
new-type pulleys. Circle No. 53. 

RUBBER products for industry manu- 
factured by Raybestos-Manhattan, Inc. 
are detailed in a new 24-page, condensed 
general catalog just issued by the com- 
pany. Conveyor, transmission and V- 
belts are included as well as all types 
of hose, rubber pipe, and other rubber 
products. Circle No. 54. 

REVERSE ALARM for heavy mechani- 
cal equipment is being made by E. D. 
Bullard Company. The Bull/Horn is a 
dependable, mechanical back-up signal 
easy tO operate and install, and re- 
quires no maintenance. Circle No. 55. 

GASOLINE ENGINES from 2 to 9.6 
horsepower manufactured by Clinton 
Engines Corporation supply dependable 
power for auxiliary pumps, small light- 
ing plants, and other applications around 
mines, mills, and industrial plants. For 
information on these quick-starting en- 
gines circle No. 56. 

TRUCKS for heavy-duty ore transport 
over poor roads are a speciality of Volvo 
AB of Sweden. The versatile Diesel- 
driven four-wheel drive cross-country 
truck model L38545 is described in an 
8-page bulletin. Circle No. 57. 

STEEL SCREENS: The use of welded 
stainless steel screens to solve production 
problems in mining and ore preparation 
plants is covered in a new 28-page bro- 
chure published by Bixby-Zimmer En- 
gineering Company. Circle No. 58. 

MINING EQUIPMENT: An illus- 
trated 76-page booklet describes the 
complete line of mining equipment 
manufactured by Huwood Mining Ma- 
chinery Ltd. of England, including belt 
conveyors, scrapers, roof supports, elec- 
trical apparatus, underground locomo- 
tives, drilling, and protective items. 
Circle No. 61. 
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“CUSTOM ALLOY Steel Castings” is 
the title of the new catalog just released 
by ESCO Corporation which contains 
technical data regarding heat, corrosion, 
and abrasion resistant alloy steels. Circle 
No. 62. 

TRACTOR-SCRAPER team that is a 
top producer is the Caterpillar 619B-442. 
The engineering and design details are 
discussed in a new 12-page booklet just 
issued by the Caterpillar Tractor Com- 
pany. Circle No. 63. 

MAGNETOMETERS: A new look at 
Varian’s magnetometer family is pro- 
vided in a leaflet just issued by Varian 
Associates of Palo Alto, California. Cir- 
cle No. 64. 

CONVEYOR SCALE which auto- 
matically weighs, measures, meters and/ 
or controls the flow of bulk materials on 
conveyor belts has recently been intro- 
duced by Ramsey Engineering Com- 
pany. For information circle No. 65. 

SHAFT MOUNTED DRIVES and 
flange mounted drives manufactured by 
The Falk Corporation are detailed in 
the 36-page Bulletin 7100. Design and 
construction advantages are included as 
well as selection and dimensional data. 
Circle No. 66. 

MAGNETIC DRUM SEPARATORS 
offered by Stearns Magnetic Products 
are described in a new color brochure 
Bulletin 2013. Complete specification 
and dimensions are given on all sizes of 
wet permanent magnetic drum separa- 
tors offered by the company. Circle No. 
67. 

BLAST HOLE BITS: A 12-page Min- 
ing and Quarrying Catalog, featuring 
specifications and engineering data for 
“Super-Aire” heavy-duty blast hole bits, 
has been published by Security Engi- 
neering. Circle No. 68. 

STEEL ROOF SUPPORTS for all 
types of underground installations are 
detailed in an 11-page — issued by 
Skinningrove Iron Company Ltd. Speci- 
fications and engineering data on all 
types of arches and props made by the 
company are included. Circle No. 69. 

THE RESEARCH FOUNDATION of 
the Colorado School of Mines is en- 
gaged in almost all types of research for 
the mining industry. A new 32-page il- 
lustrated brochure describes the facili- 
ites and activities of this famous or- 
ganization. Circle No. 70. 

AIR SEPARATORS: Bulletin No. 087 
describes Sturtevant separators which 
classify sand without water. The text 
points out that pre-classification by air 
can increase screening production by re- 
moving screen blinding fibers. Circle 
No. 71. 

FEEDERS of all sizes and types for 
your specific requirements are available 
from Hardinge Company. For the Har- 
dinge Feeder Story, with drawings, 
photos and detailed specifications circle 
No. 72. 

SPIRAL CLASSIFIERS that have a 
proven performance record for over 50 
years are the Akins models used on 
closed-circuit grinding, washing, deslim- 
ing, dewatering, and size separation. 
Catalog 601 by Mine & Smelter Supply 
Company gives complete information. 
Circle No. 73. 

ROCK BITS that bite in and chew out 
rock to give that extra margin of output 
are the Hole-Master bits made by Brun- 
ner & Lay. The complete story on these 
cost-saving drilling tools is given in Bul- 
letin #559-13. Circle No. 74. 

DIAMOND CORE DRILL that is 
lightweight and lean, ready to prospect 
anywhere, is the Hillbilly drill made by 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT No. 1458, San Francisco, Calif. 

Acker Drill Company. Complete speci- 
fications and information are given in 
Bulletin 29MW. Circle No. 75. 

MAGNETORQUE, the electro-mag- 
netic drive that makes P & H electric 
shovels profitable producers in large- 
scale digging, is described in a new il- 
lustrated brochure just issued by the 
Harnischfeger Corporation. Circle No. 
59. 

DUST COLLECTION: A new line of 
automatic dust collectors, whose modu- 
lar design and self-cleaning action suit 
them to unlimited applications, has been 
introduced by Torit Manufacturing 
Company. Circle No. 60. 

FLEXIBLE HOSE made by The Flex- 
aust Company is the subject of Bulletin 
No. 605 just released by the company. 
The 12-page booklet gives selection and 
installation information as well as prices. 
Circle No. 52. 

FLAT-BELT PULLEY bulletin by T. 
B. Wood’s Sons Company covers a com- 
plete line of “Sure-Grip” flat-belt pulleys 
in face widths from 2% to 12 inches 
- OD from 4 to 36 inches. Circle 

0. 51. 

SPEED BELTS: A new line of variable 
speed belts in a wide of sizes and 
types for all industrial applications has 
been announced by Lovejoy Flexible 
Coupling Company. Circle No. 44. 

JAW CRUSHER: Bulletin 132-60A 
recently released by Universal Engineer- 
ing Corporation, covers the salient fea- 
tures of their big 4848 overhead eccen- 
tric jaw crusher with a top rated capacity 
e up to 950 tph set at 12 inches. Circle 

o. 88. 

TIMING-BELT DRIVES for mechani- 
cal power transmission are available for 
load capacities from fractional horse- 
power up to 600 hp, and for all belt 
speeds up to 16,000 fpm from T. B. 
Wood’s Sons Company. Details are 
given in the new 80-page catalog No. 
19103. Circle No. 89. 

DIESEL ENGINES, Models 10000 and 
11000 recently introduced by Allis- 
Chalmers are described in the new two- 
color, 8-page catalog just issued. Circle 
No. 91. 
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ON THE BLADE 
210 3 TIMES LONGER 

Our Simplex Dipper Teeth proved so successful that we decided to make 
end bits out of the same material. (It’s Amsco “CS”—a specially 

heat treated alloy steel.) 

Dozing in dirt, sand or rock, operators say our end bits are lasting 
2 to 3 times longer than bits made of other materials. They hold a sharp 
edge until completely worn out—not just partly worn. And they’re very 
tough to bend or break. 

Suggestion: First chance you get, order a set of Amsco End Bits from 
the nearest Amsco Dealer. If you don’t know who he is, write us, and we'll 
send you his address plus a copy of the Amsco End Bit Buyer’s Guide. 

SEND 
FOR a este 
THIS 
END 
BIT 
BUYER'S 
GUIDE 

ae) AMSCO 
American Manganese Steel Division » Chicago Heights, Ill. 

Other Plants in: Denver « Los Angeles « New Castle, Dela. « Oakland, California 

St. Louis. /n Canada: Joliette Steel and Manitoba Steel Foundry Divisions 



SAVE TIME...PROVIDE MAXIMUM SAFETY 

WILLISON 
AUTOMATIC 
COUPLERS 

Poids 

7 

Willison Couplers automatically couple at either end of mine 
car or locomotive even under extreme curve conditions . . . permit 

higher train speeds because close coupling eliminates 
damaging slack . . . provide utmost safety for personnel because 

there’s no need to go between cars to couple or uncouple. 
There are many technical reasons, too, why Willisons are your 
best buy. Let our representatives tell you all about them. 

Mine Sales + Transportation Products Division 

NATIONAL 
MALLEABLE AND STEEL 

CASTINGS : 

2 5 aes oe 
NC-1 MINE CAR TRUCKS + RUBBER CUSHIONING DEVICES + NACO STEEL WHEELS 

NACO STEEL LINKS & SWIVEL HITCHINGS 

MINING WORLD 



NEWSMAKERS in world mining 

W. BOURRET 

Weston Bourret, mining geologist, has 

been elected vice president of Utah Con- 

struction and Mining Company of San 

Francisco, California. He will also con- 

tinue in his present position as manager 
of the mineral development*and geology 

department. Mr. Bourret, who came to 

Utah in 1952, was formerly associated 

with Kennecott Copper Corporation as 
a mining geologist and also with Phelps 

Dodge Corporation. 

James C. Gray, administrative vice 

president, raw materials, of the U. S. 

Steel Corp., has been elected president 

of the Society of Mining Engineers. He 

will succeed Dr. Arthur B. Cummins, 
February 28, during the annual meeting 

of the AIME in St. Louis, Missouri. 

Joseph M. Mavincel, formerly associ- 
ated with the El Salvador project of the 
Andes Copper Mining Company, Potre- 
villas, Chile, has returned to the United 
States. 

Charles A. McKinley, former general 
manager of the Sidney Mining Com- 
pany, Kellogg, Idaho, has joined Trout 
Mining Company’s silver, lead, zinc, and 
manganese dioxide mining and milling 
operations at Philipsburg, Montana as 

general manager. 

C. Arthur Zeldin, superintendent of 

refinery operations of Utah Copper Di- 

vision of Kennecott Copper Corp., has 

been named superintendent of refinery 
operations at Utah Copper. Others re- 

appointed in personnel shifts in the com- 

pany are Dean D. Kerr, new superin- 
tendent of operations at the Bingham 

open pit, and John C. Larson, new su- 
perintendent of refinery operations at 

the Garfield headquarters. 

Ignacio Hinojos has been appointed 

technical representative of the mining 

chemicals department of Cyanamid de 

Mexico, S. A. de C. V. His headquar- 

ters will be in Torreon, Coahuila, Mex- 

ico. Mr. Hinojos has been associated 

with the Fresnillo Company of Mexico, 
the Minas de Iguala and Cia. Minera 

Noche Buena y Anexas. 

C. V. Isbell, former president, and 

John W. Isbell, former vice-president of 
Isbell Construction Company, have 
formed a new corporation, C. V. Isbell 

Properties Co., Inc., in Reno, Nevada. 

FEBRUARY 1961 

J. K. GUSTAFSON 

Dr. John K. Gustafson, former vice 

president of Hanna Mining Company, 

Cleveland, Ohio, has succeeded Dr. D. 

H. McLaughlin as president of Home- 
stake Mining Company of San Fran- 
cisco, California. Dr. McLaughlin has 

assumed the position of chairman of the 

board. 

Ginn Huh, mining engineer for the 

Korea Tungsten Mining Company’s 

SangDong schelite mine in the Repub- 
lic of Korea, is making an extensive 

world tour. He is spending several 

months in the United States before re- 

turning to Korea by way of Europe. He 

is particularly interested in sand filling 
and ventilation methods which can be 

adopted at SangDong, the world’s great- 

est tungsten-bismuth mine. 

S. K. Droubay, vice president and 
general manager of the United Park 

City Mines Company of Park City, 
Utah, has been elected 1961 president 

of the Utah Mining Association. Other 

new officers are F. C. Green, assistant 

to the general manager, western mining 

divisions, Kennecott Copper Corp. of 

Salt Lake City, first vice president; 

Mitchell Melich, president of the Ura- 
nium Reduction Company of Moab, 
Utah, second vice president; and J. P. 
O'Keefe, general manager, Utah copper 
division of Kennecott Copper Corp., 

third vice president. 

Dr. Frank H. Spedding, director of 
the Institute for Atomic Research at 

Iowa State College and the Ames Lab- 

oratory of the Atomic Energy Commis- 
sion, will be awarded the AIME’s James 
Douglas Gold Medal during its annual 

convention in St. Louis, Missouri. 

Albert Hopkins of Hopkins Mining 
Consultants, Ltd., Toronto, Ontario, 

Canada, has been investigating, survey- 

ing, and mapping trap rock deposits on 

islands in the north channel of Lake 

Huron, Ontario for Poly Ores Mining 
Company, Ltd. and Tough-Rock Quar- 
ries, Ltd. 

Thomas A. Stewart, former mine su- 
perintendent for the Compania Minera 
Castano Viejo in the Province of San 
Juan, Argentina, has recently returned 
to the United States with his wife and 
family. He will live in Berkeley, Cali- 
fornia, until reassignment abroad. 

S. E. JEROME A. M. WILSON 

Dr. Stanley E. Jerome, former con- 

sulting geologist for Hunting Geophysi- 

cal Services, Inc. of Salt Lake City, 

Utah, has been appointed associate di- 

rector of the Nevada Bureau of Mines 

and the Nevada Mining Analytical Lab- 

oratory. 

A. M. Wilson, metallurgical engineer, 

has been elected vice president of Utah 
Construction and Mining Company of 
San Francisco, California. Mr. Wilson, 
who joined Utah in 1954 as manager of 
the company’s uranium operations, is 
currently manager of mining operations. 

Prior to his connection with Utah, he 
was employed by Bradley Mining Com- 
pany in Stibnite, Idaho, and Molyb- 
denum Corporation of America at 

Mountain Pass, California. 

Paul Bailly has been appointed presi- 
dent of the Bear Creek Mining Com- 
pany, Salt Lake City, Utah, a domestic 
subsidiary of Kennecott Copper Corpo- 
ration. He joined Kennecott in 1952 
and has been district geologist for the 

central district of Bear Creek in Minne- 
apolis, Minnesota, since 1957. 

Frank W. Archibald has been named 
vice president and general manager of 

Southern Peru Copper Corp., succeed- 

ing the late Kuno Doerr, Jr. Mr. Archi- 
bald, who came to Peru as smelter super- 

intendent at Ilo, will make his head- 

quarters at the corporation’s Toquepala 
mine. 

Sir G. S. Harvie-Watt has succeeded 
R. Annan as chairman of the board of 

the Consolidated Gold Fields of South 

Africa, Ltd. Mr. Annan, who has been 

with the firm for 30 years, has been ap- 
pointed president. Others named in per- 

sonnel changes within the company are 
G. G. Potier, deputy-chairman; W. J. 
Busschau, chairman of South African 

administrative and technical services; 

ie Campbell Pitt, an executive direc- 

tor of gold fields of South Africa, and 

F. G. Zeppenfeld, group consultant. 

H. Sommerfeldt Jacobsen, president 

and managing director of Atlas Copco 
Canada, Ltd., has been appointed direc- 
tor of Swedish Diamond Drilling Co. at 
Stockholm, an affiliate of the world-wide 
Atlas Copco group. He had been presi- 
dent and managing director in Canada 

for the past five years. 
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DRILLS BY VACUUM 

OUSTON 
INJECTOR DRILLS 

Major companies in all fields rely 
on modern Houston HI-VACuum 
Drilling Systems for dependable, 
100% true samples... Because 
ONLY Houston can recover ALL of 
the cuttings ALL of the time. 

THE MODEL H.D. 250 

THE MIGHTY MIDGET 
ALSO CUSTOM BUILT RIGS 

For information 

wire, write 

or phone 

HOUSTON TOOL COMPANY 
Box 251, Santa Susana, Calif. * Phone Fireside 6-1114 

MAGMA 

COPPER COMPANY 

Buyers of 

COPPER, GOLD 

AND SILVER ORES 

MINES AND SMELTER AT 

SUPERIOR, ARIZONA 

* 
AMERICAN ZINC 

LEAD AND SMELTING 
COMPANY 

Buyers of zinc concentrates suitable for 

smelting in retort and electrolytic smelting 

plants. 

Address communications to 

Ore Buying Department 

Paul Brown Building 

ST. LOUIS, MISSOURI 

927 Old National 

Bank Building 

SPOKANE, WASH. 

P. O. Box 577 

DUMAS, TEXAS 

LEAD» ZINC 

. 

. 

. 

THE 

BUNKER HILL 
COMPANY 

Producers of Top Quality Products 
LEAD + ZINC « CADMIUM © SILVER + LEAD AND LEAD ALLOY PRODUCTS + CHEMICAL PRODUCTS 

WIRE ORE PURCHASING DEPT. - THE BUNKER HILL COMPANY 
PHONE 
WRITE Telephone: SUnset-4 Totoro pan LoLetale 
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INTERNATIONAL NEWS 

Mitsubishi Firm To Build 
50,000-Ton Aluminum Plant 

A new supplier for Japan’s ever in- 
creasing demands for aluminum will be 
Mitsubishi Chemical Company, which 
plans to start production at its new 
50,000-ton-per-year plant in less than 
two years 

Present producers in Japan are Nip- 
pon Light Metals Company, the Showa 
Denko Company, and Sumitomo Chemi- 
cal Company, with a combined output of 
about 140,000 short tons of aluminum 
annually. This output, though an increase, 
is still short about 30,000 tons of the 
country’s requirements 

The Mitsubishi plant will be built in 
Naoyetsu, northern Japan, where port 
facilities will be improved to permit use 
of 10,000-ton class ore carriers 

Bauxite will come from Australia from 
mines controlled by Western Mining 
Corporation. 

First phase of the project, which will 
cost about $33,500,000, will provide fa- 
cilities for producing about 25,000 tons 
of aluminum per year. This is scheduled 
for completion by September, 1962, while 
the second stage is due to be ready two 

years later. Power will come from natural 
gas supplied by the Teikoku Petroleum 
Company, while Pechiney of France will 
provide production techniques for the 

new plant. 

Asia 
THAILAND—tThe tin dredging oper- 

ation of Kamunting Tin Dredging Lt’. 
is expected to continue for about 11 years 
with two dredges in service 

IRAN—Mining properties of the Kho- 
mein Mining Company which have been 
closed for the last year because of low 
lead prices are reportedly for sale. Iranian 
firms and those from other countries are 
investigating purchase possibilities but no 
definite action has been taken. The Kho- 
mein firm was organized in 1956 to de- 
velop lead and zinc deposits in Khomein 
and Gulpaygan. The French concern, 
Penarroya, holds a 49 percent interest in 
the company. 

JAPAN—Nippon Seiko Mining Com- 
pany has located a _ gold-bearing vein 
three to four feet in width. Samples aver- 
age 5.1 grains gold, and 30 to 35 grains 
silver per metric ton, but reserves have 

not yet been confirmed 

INDIA—First shipment of iron ore 
from the Sunkadakatte mines was due to 
be shipped in December from the port of 
Mangalore. The deposit is located in a 
five-mile bed near the pilgrim center 
of Subrahmanya in South Kanara dis- 
trict. Reserves, which reportedly average 
56 to 58 percent Fe, are estimated at 
3,000,000 to 5,000,000 tons. Government 
geologists are presently investigating a 
25-mile square area in the region with 
the expectation of locating additional 
deposits. Mining at Sunkadakatte began 
in November with plans for mining at 
least 25,000 by next May. 

GOA—Iron ore production and ex- 
ports continue their steady increase, with 
a new high expected when 1960's fig- 
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ures are totalled. Exports for the six 
months of the year totalled 2,810,409 
tons, compared with 1959's total yearly 
exports of 3,940, 210. Production last 
year was 4,009,035 tons, nearly seven 
times that of 1952, when 597,095 tons 
were produced and 602,063 tons ex- 
ported. Mining operations are not tech- 
nically advanced and only a few mines 
are mechanized. Ore is exported as mined, 
since there are no mills for beneficiation. 

MALAYA—Export of tin metal from 
the Federation of Malaya and Singapore 
for the first three quarters of 1960 
totalled 54,248 long tons, while imports 
of tin concentrate for smelting in that 
period amounted to 2,623 long tons, with 
estimated metal content of 1,879 long 
tons. Imports came mainly from Burma, 
Laos, Indonesia, and Thailand. Produc- 
tion of tin-in-concentrate from mines in 
the Federation for the period was 38,095 
long tons 

JAPAN—Continued exploration dur- 
ing the last year has increased reserves 
at the new copper discovery of Dowa 
Mining Company Ltd. from 4,800,000 
metric tons to 6,700,000 metric tons. 

Further drilling in the area is expected 
to increase reserves to 7,000,000 metric 

tons of ore assaying 2.9 percent Cu. The 
ore body, called the Uchinotai, is near 
Dowa’s Kosaka copper operations in Akita 
Prefecture, Japan. 

MALAYA—The long-life potential of 
Malayan Tin Dredging Ltd. is empha- 
sized by a recent reassessment of the 
company’s mining land reserves. At Kam- 
pong Gajah, where a new £1,000,000 

dredge was put in operation in 1959, 
there are about 370,000,000 cubic yards, 
enough to keep Nos. 2A, 3A and 4A 
dredges at work for at least 35 years. 
The relatively small Nos. 5 and 6 dredges 
each have about one year’s life left on 
the remaining 4,500,000 cubic yards 
available at Batu Gajah. The company 
is considering the installation of a fourth 
deep-digging dredge at Kampong Gajah 
if the unit will be able to obtain a per- 
mitted production assessment should tin 
export control be put in force again. 

IRAN—The Steel Corporation of Iran 
has contracted with Kaiser Engineers and 
Constructors, Inc. of Oakland, Califor- 
nia, to assist in the planning and comple- 
tion of the corporation’s proposed steel 
plant facilities. The contract includes an 
analysis and report covering all phases 
of the project including raw materials, 
location, market, products and processes, 
preliminary design, construction and op- 
erating costs, as well as financial require- 
ments. Iran’s industrial growth since 
World War II makes development of a 
steel industry of great importance since 
it now imports all of its steel. 

CYPRUS—The mine and plant of the 
Esperanza Copper and Sulphur Com- 
pany Ltd. are now equipped to handle 
a throughput of some 25,000 tons of 
copper ore per month to produce some 

1.000 tons of concentrate monthly. Ex- 
ploratory drilling on the Limni conces- 
sion has been confined to an area north- 
east of the open pit mine. Exploration 
continues and to date some 400,000 tons 
of ore, averaging 1.13 percent Cu, have 
been disclosed. The company retains 

prospecting licenses over about 20 square 
miles outside of and adjacent to the 
Limni concession. 

INDIA—A second _ferro-manganese 
plant is scheduled to be built at Dandeli 
in Mysore State, with an annual produc- 
tion capacity of 44,000 tons. Output at 
the present plant is 10,000 tons per year 

Europe 
WEST GERMANY—The Fourth In- 

ternational American Air Filter Confer- 
ence in Dortmund sponsored by CEAG 
(Concordia Elektrizitats- Aktiengesell- 
schaft) was attended by delegates from 
Norway, Sweden, Denmark, The Nether- 
lands, Great Britain, France, Switzerland, 
Finland, Belgium, Spain, Italy, the United 
States, Canada and South Africa. During 
the two-day meeting manufacturers stud- 
died new air-filtering and dust-catching 
equipment and methods, and discussed 
results of recent research programs. 

ITALY—A rather extensive bauxite 
deposit was discovered recently by the 
Monte Amiata Company in the Nurra 
area of northern Sardinia. The bauxite is 
interbedded within reef limestones of 
Cretaceous age, as is most bauxite in the 
Mediterranean area. Since the ore is a 
few meters thick, some should be mined 
by underground methods. The AlsOs as- 
says are reportedly good, although the 
silica content is high. Further drilling is 
under way. 

SPAIN—Rights to prospect for ilmen- 
ite, iron, bentonite, and clay in the min- 
ing zones of Salamanca and Almeria 
have been granted recently. 

NORWAY-—Fstimates of ferrosilicon 
exports from Norway indicate a new rec- 
ord of 150,000 tons was set in 1960. 
Total capacity of all Norwegian ferro- 
silicon plants is now 180,000 tons a year, 
compared with 40,000 tons before World 
War II. 

FRANCE—Initiator of the recent ex- 
port sulphur price increase was La So- 
ciete Nationale des Petros d’ Aquitaine, 
which extracts sulphur from rich natural 
gas reserves near Lacq in southwestern 
France. According to some estimates, of 
the 2,600,000 tons of sulphur sold inter- 
nationally, the French firm accounted for 
almost 700,000 tons in 1960, nearly dou- 
ble its sales in 1959. 

YUGOSLAVIA—A program that will 
bring almost complete automation to 
mining and transportation of magnesite 
is scheduled at the Goles mines which are 
located in the territory of Kosovo and 
Metohija called Kosmet about 30 miles 
south of the Trepca mines. The project 
will also increase production from the 
present 55,000 tons to 75,000 tons a year. 
A new separation plant equipped to im- 
prove grade and increase the variety of 
production will be built. A later phase of 
the program includes addition of a plant 
to produce sintered magnesite. Cost of 
the first phase of the expansion program 
will be 613,000,000 dinars ($1,000,000). 
Metalurgija-Projekt of Belgrade, a major 
Yugoslavian design concern, is in charge 
of the program. 
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If you have a 

Drying, 
Roasting, 

Calcining 

or Decomposing 

problem... 

a Skinner Furnace 
may be the answer 

Successful applications of the Skinner Furnace include: 
Oxidizing Roast Reduction Roast 

Roasting Molybdenum Sulphide Decomposition of Oil Sludge 

Concentrates 

Roasting Zinc Ores 

Calcining of Basic Alum, Clays, 
Foundry Sand, Carbon, etc. Drying 

Incineration of Sewage 

Lime Burning 

Manganese Reduction 

Drying Uranium-Oxide Precipitate 

Chloridizing Roast Drying Copper Concentrates 

Roasting Uranium-Vanadium Ores Dehydration of Alunite 

Many other applications are possible pecause of the flexibility 
in construction and operation of the Skinner Furnace... 

2 to 14 hearths Up or down draft 

4'0” to 23'6” dia. Handles any solids... slimy, sticky, 

22 to 4000 sq. ft. hearth area loose, coarse . 

Direct or indirect fired with coal, *4"’ to minus 325 mesh material 
oil or gas 200° F. to 2000° F... precise control 

Variable rate of feed and of process temperature 
retention time 100 to 50,000 Ibs. per hour 

We are equipped to work with you on your problem... 

.+.over 40 years experience 

The Company WRITE TO MANUFACTURING DIVISION 

m_——~—, INE AND SMELTER SUPPLY CO. 
the best! Denver 16 New York 17 = Salt Lake City 1 El Paso Albuquerque 

3800 Race St. 122 E. 42nd St 121W. 2ndS. 1515 11th Ave. 701 Haines N.W 

LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 

Seles Agents in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) and in 

principal cities of the U. S. 
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WHAT'S GOING ON ... 

INTERNATIONAL 

SPAIN—In recent months six uranium 
deposits that can be mined profitably 
have been discovered in the Zamore re- 
gion. 

EIRE—Vespar Mines Ltd. of Canada 
is drilling on its 16-square mile copper 
concession in Waterford County on the 
south coast of Eire. A contract for 5,000 
feet of drilling has been signed with 
Boyles (England) Diamond Drilling 
Company after geological mappins 
picked up several new copper veins and 
geophysical surveys indicated five major 
anomalies. Activity is centered near the 
town of Bunmahon in an area that was 
an important copper producer before 
1890 when mining ceased because pump- 
ing facilities then available were inade- 
quate for operations below 1,000 feet 
Previous operators located several cop- 
per-bearing structures, and widths of 
from 10 to 60 feet were mined. Grade 
averaged from 2'% to 3 percent copper 
Vespar, which acquired the concession 
early last year, is the former Cody-Reco 
Mines and is controlled by Denison Mines 
Ltd., which is engaged in world-wide ex- 
ploration activities. 

UNITED KINGDOM—Alcan_ En- 
field Alloys will lease the aluminum alloy 
smelter and zinc alloy production facili- 
ties owned by John Dale, a member of 
the Metal Closures group, which will 
provide Alcan with the capacity to pro- 
duce some 30,000 tons of aluminum alloys 
a year. John Dale’s light alloy foundry 
and continuous strip casting plant at Lon- 
don Colney will not be affected by the 
Alean arrangement. Alcan _ Enfield, 
formed earlier this year by Aluminium 
Ltd. of Canada and Enfield Rolling Mills, 
already operates a secondary aluminum 
smelter at Bradford. Alcan Industries, 
the United Kingdom subsidiary of Alu- 
minium Ltd. of Canada. accounts for 
about 30 percent of this country’s fabri- 
cated aluminum output. Its rival North 
American producers all now have a sub- 
stantial stake in the market here. After 
Reynolds Metals, together with Tube 
Investments, acquired control of British 
Aluminium, Aluminum Company of 
America, the largest producer, teamed 
up with Imperial Chemical Industries to 
form Impalco, and Kaiser Aluminum ac- 
quired a 50 percent interest in James 
Booth Aluminium. 

NORWAY—-According to the Minister 
of Industry, Kjell Holler, Norway should 
be able to quadruple its output of alumi- 
num during the next decade, increasing 
from the current level of about 200,000 
tons annually to nearly 800,000 tons 
This increase would require investments 
totalling $800,000,000 to $1,000,000,000. 

At a recent symposium of businessmen 
and economists in Oslo, Trygve Lie said 
that several foreign firms have indicated 
interest in starting aluminum production 
here because of the country’s abundant 
resources of cheap hydroelectric power. 

SPAIN—A new company has been 
formed by the Banco Central and the 
Lipperheide-Unquinessa group for devel- 
opment of pyrite deposits with consider- 
able zinc and lead content located near 
Aznelcollar, province of Seville. The firm 
is headed by D. Ignacio Villalonga, also 
chairman of the newly formed Andaluza 
de Pyritas. 
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Oceania 

NEW ZEALAND The aluminum 
smelter to be built by the Consolidated 
Zinc-Kaiser Aluminum partnership will 
be constructed on reclaimed land at Bluff 
Harbor and the industry’s expected labor 
force of 6,000 will double the population 
of the Bluff-Invercargill area. The agree- 
ment provides that, within the next 10 
years, the partnership must construct a 
power station capable of producing at 
least 100,000 kilowatts for 24 hours a 
day, which is equal to the combined peak 
load output of the two largest North 
Island hydroelectric stations. Within 20 
years output must be raised to the full 
potential of over 600,000 kilowatts con- 
tinuously. All fixed assets, including tun- 
nels, dams and power houses, will revert 
to the state at the termination of the agree- 
ment, with no capital expenditure required 
Other phases of the aluminum project 
include development of bauxite mining re- 
serves in the Weipa area on Cape York 
Peninsula, Australia; construction of a 
360,000 long ton alumina refinery at 
Weipa; expansion of the Bell Bay, Tas- 
mania aluminum reduction works from 
12,000 to at least 28,000 long tons; and 
establishment of fabricating facilities 
The smelter at Bluff will have a capacity 
up to 120,000 long tons of primary alum- 
inum per year. The hydroelectric powe 
station will use waters of lakes Te Anau 
and Manapouri 

AUSTRALIA—Although final figures 
have not been released, Australian copper 
production for 1960 appears to have set 
a record, with a total of 115,000 tons 
mined, compared to the previous year’s 
record of 95,000 tons. A further increase 
for 1961 is expected, with eventual 
growth to between 160,000 and 180,000 
tons during this decade 

REPUBLIC OF THE PHILIPPINES 
An emergency assistance plan approved 

in December by the Central Bank pro- 
vides that the Bank is to buy newly 
mined gold at the free market rate of 
exchange. Gold producers are to retain 
90 percent of the dollar proceeds of their 

sales and will be allowed to bring in all 
imported supplies at the preferred rate 
of two pesos per dollar. The assistance 
plan was necessary because of the gov- 
ernment’s monetary decontrol program 
Despite the assistance, Philippine gold 
producers still contend that many firms 
cannot survive and several mines will 
have to cease operations permanently 
Reopening these mines would be difficult 
because of the huge financing required 

NEW GUINEA—During the current 
fiscal year to December 4, 1960, Bulolo 
Gold Dredging Ltd. dredged and sluiced 
2,868,565 cubic yards of gravel for a 
total recovery of 9,760 ounces of fine 
gold, for a value of $341,600, which is 
$73,000 lower than for the same period 
the previous year. 

AUSTRALIA — The Federal govern- 
ment has decided to permit controlled 
and limited exports of iron ore, relaxing 
an embargo in force since 1938. The of- 
ficial estimate of iron ore reserves has 
increased from 259,000,000 tons in 1940 
to 368,000,000 tons in 1959, despite the 
mining of some 50,000,00 tons in that 
period. Export is prohibited from the 
Middleback Ranges (South Australia) 
Koolan, Cockatoo and Irvine Islands 
(Yampi Sound, Western Australia) and 
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the Koolyanobbing-Dowd’s Hill-Bungal- 
bin area (Western Australia). Export of 
up to 5 percent of other deposits is per- 
mitted at a general rate of not more than 
1,000,000 tons a year from each. The 
legislation contains other special provi- 
sions, such as that referring to special 
consideration for exporting low-grade 
and refractory ore and low-grade con- 
centrates. 

VICTORIA— Morning Star Mines 
N. L. of Wood’s Point is proceeding with 
its difficult shaft-sinking operation and 
anticipates a completely new geological 
appraisal of the area. The dike basin in 
which auriferous reefs have been worked 
is 300 feet wide by 1,600 feet long, but 
extensive zones, especially in the north- 
ern part of the dike, have never been 

examined. 

NORTHERN TERRITORY—tThe ore 
body of Peko Mines, N. L. at Tennant 
Creek seems to be smaller below about 
1,100 feet. Diamond drilling in the foot- 
wall zone at the 130° level has disclosed 
two small ore bodies, but on the whole 
both reserves and grade are decreasing. 
At the Orlando area west of Tennant 
Creek, the company has undertaken more 
development work than was originally 
planned, but no proper assessment has 
been possible yet due to small and ir- 
regular distribution of gold. Occurrences 
located so far are in the footwall zone of 
a leached, oxidized zone of a possible 
pyritic copper occurrence. Some pods of 
native copper have been encountered and 
it is possible the deposit will prove simi- 
lar to the Peko ore body itself, with 
sulphide copper ore at levels below those 
drilled thus far. 

industry 
agrees... 

that churn drills are still the best and 
most economical way to drill blast holes. 
Spang has made this possible by long years of research and experience 

in producing a complete line of churn drill bits, drill stems and replace- 

able blade sections with built in quality. 

Order your Spang tools from your nearest leading supply company. 

SPANG & COMPANY 
1A 

BRANCHES: 

Bolivar, N.Y., Mt. Pleasant, Mich., 

Winfield, Kan., Cisco, Texas 



Reasons Why You Should Standardize 
with BaW Universal Liner Plates 

Better Performance with Lower Costs— 

Same Casting Fits All Mill Sizes 

B&W Tube Mill Liners reduce capital, time and labor 

costs. Consequently, they reduce the cost of the ma- 
terial ground. Here are eight reasons why: 

1. Lower Initial Costs—standardization eliminates 
chiller and pattern costs. 

2. Longer Life For Liners—better quality control on 
a mass production casting, utilizing permanent 

molds, results in uniform wear. Ideal size for 
uniform chill and heat-treatment. 

Longer Life for Different Applications—this is 
assured by selection of proper materials. Design 
is suitable for either chilled irons or wear steels. 

Reduced Costs in Both Direct Labor and Outage 
—installation time is less because small size and 
weight of castings allows them to be handled 
easily, without cranes and with less fatigue for 
workers. 

- Reduces Costs in Storage Space—because small 
castings stack easily, little storage space is re- 
quired. One design of casting interchangeable 

for all size mills also simplifies records. 
Reduced Costs in Liner Inventory—standardiza- 
tion is possible because one design fits all dia- 
meters of mills. Standardization means quicker 
unloading and storage. 

Reduced Costs on Breakage Claims and Delays 
for Replacements—small castings are rugged and 
almost impossible to break by handling. Large 
castings of hard, brittle irons sometimes break 
in shipment. 

Reduced Costs in Determining Most EfficientWear 
Patterns—you can get wear profiles consisting of 
all lifter ribs or all flats from the same castings, 
as well as a combination of both including 
straight or spiralled lifter pattern. 

Liners are supplied in two nominal thicknesses, 144” 
and 3” with 1%" high lifters. Castings are 6” wide x 
12” long. Positive seating of small castings on mill 
shell means less breakage of castings under operating 
conditions. For additional information on B&W 
Universal Tube Mill Liner Plates write The Babcock 
& Wilcox Company, Boiler Division, Barberton, 

Ohio. 

THE BABCOCK & WILCOX COMPANY 

BOILER DIVISION 
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Africa 

Swedish-American Iron Ore 
Project in Liberia Begins 

First shipments of ore from the Mount 
Nimba deposits in Liberia are expected 
to begin in mid-1963, with annual out- 
put of 6,000,000 tons during the first few 
years. Construction of a harbor and rail- 
way faciltties from the mine to the sea- 
coast has already been started under con- 
tract with Raymond International of New 
York 

The Export-Import Bank _ recently 
granted a $30,000,000 credit for the Li- 
berian-American-Swedish Minerals Com- 
pany (Lamco) to assist in developing the 
deposits, located north and east of Li- 
beria’s capital, Monr The bank 
credit will be used to in financing 
the $200,000,000 proje and will be 
spent entirely for purchase of United 
States goods and services 

The Nimba development will be a joint 
venture in which Lamco has a three- 
fourths interest, and Bethlehem Steel Cor- 
poration of the United States, a fourth 
interest. Half the stock of Lamco is 

owned by the Liberian Government and 
the other half mainly by a Swedish syndi- 
cate and the International African Ameri- 
can Corporation of Delaware. Liberian 
citizens will be offered an opportunity to 
purchase an equity interest in Lamco 

Located about four years ago, the 
Nimba deposit has reserves of 200,000,000 
tons of iron ore with an average 

of 65.5 percent Fe. Eventual output is 
expected to reach 10,000,000 tons an- 

nually. Bethlehem will take one-fourth of 
the ore mined and additional amounts 
under certain conditions. The port fa- 
cilities are being built at Buchanan and 
connected by a 165-mile railway with 

the mine 

grade 

UNION OF SOUTH AFRICA—Pos- 
sible purchaser of Kennecott Copper Cor- 
poration’s substantial holdings in two 
South African gold mining companies is 
the Engelhard group, headed by C. W 
Engelhard, who is also chairman of Rand 
American Investments Pty. Ltd. Engel- 
hard Industries is a major United States 
refiner and fabricator of the platinum 
group of metals, with several subsidiary 
companies in related fields. Rand Ameri- 
can, whose portfolio includes South Afri- 
can gold stocks, is joining with The Brit- 
ish South Africa Company, De Beers Con- 
solidated Mines Ltd., Anglo American 
Corporation of South Africa Ltd. and 
Johannesburg Consolidated Investment 
Company Ltd. in a transaction that will 
increase assets of Rand Selection Cor- 
poration Ltd. to over £100,000,000 and 
widen its scope for greater participation 
in South African mining and industrial 
development. Firms associated with Rand 
American include Engelhard Industries, 
International Nickel Company of Canada, 
Central Mining and Investment Corpora- 
tion Ltd., and Union Corporation Ltd. 
Kennecott is understood to be negotiating 

to dispose of its investment of some $47,- 
000,000 in Virginia Orange Free State 
and Merriespruitt O.F.S. gold mining 
firms Editor’s note: This sale was con- 

firmed by Kennecott January 13. The 
above report of negotiations reached us 
when type for this issue was being set 
For complete story see Mintnc Wor tp, 
March 

MOZAMBIQUE—Production of con- 
centrated beryl in Mozambique, the 
world’s third largest producer, could al- 
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most be doubled if a new flotation process 
replaced present hand sorting. This was 
pointed out by Dr. Norman Williams, 
chief geologist of Beryllium Resources, 
Inc., after he and Bruce Odlum, president 
of the Los Angeles, California firm, made 
an ore survey trip to this country, the 

Congo Republic, South Africa and other 
areas where beryl is produced. Negotia- 
tions involving the Van Dornick flotation 
process controlled by the United States 
firm are presently under way in several 
foreign countries. Beryllium Resources 
will use the process at its new Utah plant. 

CONGO REPUBLIC—Officers of the 
United Nations Ghana brigade stationed 
in Kasai province reportedly have offered 
to provide adequate protection for dia- 
mond mining operations to be resumed in 
the province. Provincial authorities in 
Luluabourg support this action and are 
anxious that mining should start again. 
Congolese employees are gradually re- 
turning to their jobs, many of them lured 
by the prospect of food. Most of the Eu- 
ropean technicians, too, have returned. A 
production goal of 12,000,000 carats has 
been set for 1961, but some see this as too 
optimistic a figure for the uncertain po- 
litical status of the republic. 

FEDERATION OF RHODESIA & 
NYASLAND—Expansion of the mining 
industry in the copper belt during this 
decade is expected to bring yearly outout 
up to 690,000 long tons, about three times 
the yearly production of 1948. 

UNION OF SOUTH AFRICA—Zaai- 
plaats Tin Mining Company Ltd. has 
confirmed that the previously unknown 

ore body located last fall is extensive in 
both size and grade. The ore body was 
intersected during an exploratory drive 
west of present workings. An additional 
lode has now been located in this area, 
while drilling to the north disclosed two 
other lodes. Exploration has been sus- 

pended for a time while a ventilation 
raise is driven back into the old workings. 
When this raise is holed through at about 
1,000 feet, exploration westward will be 
continued. 

SOUTH WEST AFRICA—The rail 
track between Usakos and Tsumeb has 
been broadened to the same 42-inch 
gauge as that used in the Union of South 
Africa, permitting use of Diesel electric 
traction units. The improvement was part 
of a £6,300,000 project for railroads 
serving the main mining areas. The new 
track will permit faster and better trans- 
portation to market for the products of 
Tsumeb Corporation Ltd., which is cur- 
rently constructing a copper smelter, and 
1 lead smelter and refinery at Tsumeb. 

SIERRA LEONE--An agreement 
signed recently by the government and 
The Diamond Corporation, Sierra Leone, 
Ltd. provides for prospecting for both 
gold and diamonds and is expected to re- 
sult in more data regarding future devel- 
opment of the territory's mineral re- 
sources. 

ALGIERS—An iron and steel plant 
with an initial capacity of 500,000 tons 
per year will be built near Bone on the 
Algerian coast by a new company, Societe 
Bonoise de Siderurgie. Construction is to 
start in October and be finished in 1962 
The project will cost about 820,000,000 
French francs and the company will be 
capitalized at 17,100,000 francs initially. 
A group of French iron manufacturing 
companies will own 51 percent of the 
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DRILLING 
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EXPLORATION 
Boyles Bros. drilling service, involv- 
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modern equipment, is available 
through eight convenient locations. 
Contact us about your plans for 
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breaking, grouting, tunnel driving, 
mining and quarrying. 
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Wherever Ore Moves, SCOOT= cr ETE WHAT'S GOING ON . .. 
INTERNATIONAL 

Ore Carriers Move It © FASTER © EASIER ¢ AT LOWER COS) ; i 4% 
‘ . ” — | snares, and < percent wi ye Owne dy 
\ a ee Societe de VPOQuenza, main supplier of 

- a iron ore for the plant. The remaining 
portion will be owned by French banks 
and development companies. President 
of the new firm is M. Henri Vicaire, 
formerly director general of Schneider- 
Creusot. 

GHANA— The mining industry here is 
making strenuous efforts to combat the 
crippling effect of recent Government- 
decreed wage increases at marginal gold 
mines. Conferences with the Ghana gov- 
ernment and the Chamber of Mines on 
the subject have been held by C. J. Burns, 
head of the Western Selection Group 
which controls several Ghana gold mines. 
The two mines most affected by the in- 
crease are those of Amalgamated Banket 

irr Areas Ltd. in the Western Selection 
“—r Group, and Bibiani (1927) Ltd., siste: 

company of Ashanti Goldfields Corpora- 
tion. Since these two firms employ over 
8,000 men (almost a fourth of the total 

SCOOT-CRETE CD-4, shown being loaded in mine, will carry up to 15 tons payload. Model 
CD-3N has 5-ton payload. Note driver's side-mounted position for maximum vision and 
efficiency, forward and rear 

Throughout the world, SCOOT-CRETE gives top-rate performance. No gold-mining labor force), the closing of 

rails needed, no ties, no cars, no independent power source. Diesel-powered their operations would be undesirable on 
for operation inside the mine, SCOOT-CRETE carriers are rugged for the grounds of both employment and 

around-the-clock service; carry up to 15 tons at speeds to 15 mph, climb foreign exchange. — firms tl now 

grades up to 18%. Available with standard or fully automatic transmission. i. cieaeaceares alapaeee = _ Salton, ys ‘ ve ad 
SCOOT-CRETE has equal speeds forward and reverse for fast shuttle a SS 8 eee ee ee 
service government will be asked to meet the 

entire wage increase costs at the two 
ALL CD MODELS APPROVED BY U.S. BUREAU OF MINES FOR UNDER- mines, estimated at £172,000 per year 
GROUND MINING. ‘ ; ‘ o ea 

Units available from 3,000 GABON—-As an initial step in develop- 
lb. to 15-ton capacity SOUTH HAVEN ment of the Mounana uranium deposit, 
Write for specifications and ZONE 5 the Compagnie des Mines d’Uranium de 
iterature. See your Beater MICHIGAN Franceville plans to build a mill for pro- 

ducing a concentrate assaying about 20 
percent uranium—which will later be 
sent to France to be refined. The ore will 

first be crushed to 15-millimeter size, then 
ground to 350 micro-millimeters. Pulp 
will be thickened and then given a 10- 
hour sulphuric acid leach. The resulting 
uranium-bearing solution will then be 
precipitated to obtain the 20 percent 
concentrate. 

15 SIZES OF PACIFIC® SCRAPERS 

Weight 

MOROCCQO-—Some amounts of cobalt 

ore from the Bou Azzer mines have been 
shipped to Red China during the last 
year, despite the designation of the ore 
‘'s a strategic material under the United 
States Battle Act. Morocco, which re- 
ceives substantial economic aid from the 
United States, normally exports its total 

NEW q : ty : " output of some 12,000 tons of cobalt per 

MODEL 3 SERIES —— Rad“ ‘ year to France and Beleium. The Societe 

, ' ; Miniere de Bou Azzer et du Graara, a 

U. S. A. Pat. No. 2716824 * Patented Canada 1957 , ; ’ French firm, operates the Moroccan co- 

balt mines, which produce ore averaging 
Manufactured in Canada at Sorel, Quebec 11 percent metal content 

FEDERATION OF RHODESIA & 
ore “ye ¢ > NHeEci:s rwi . lrite i t - “ pe - , Scrapers are a specialty with us. Write } 1. A model and size to NYASALAND—The King Edward mine 
today regarding your scraping probleins. suit every mining system. near Lusaka may re reopened by Nchanga 

: i tor Bulleti N 987 giving sili Consolidated Copper Mines Ltd. to pro- 
Send for 7 etin i? —_ ee 2. In service in practically gg * ecgge pyrite required for flux at 

tions, complete information. ne its Nkana smelter. 
i every mining area 

Use Pacific Sheave Blocks, Sheave An- 1 throughout the world. UNION OF SOUTH AFRICA 

chors, “Round-The-Comer’ Sheave Blocks, | Oehiey Copper Company he obeined oY 6 . They stand up under ee ee eee eee Pe 
Jaw Crushers, Bit Knockers and Pacific ! 3. They P mining operations in Namaqualand. Smel- 

» : he toughest service ter production is expected to remain at Wearing Parts. alps i. mm 
earing Part | conditions the current level of about 40,000 short 

, tons a year. Higher production costs and | . 
the recent drop in copper prices are ex- 

ALLOY STEEL & METALS co. ! 4. They help you move pected to lower O’okiep’s dividend rate 

1848 East 55th Street, Los Angeles 58, California | more muck at less cost. this year. The company has announced 
Mailing Address: Box 58323 Vernon Station | its plans to prospect for diamonds in 
Los Angeles 58, California South Africa. 
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d possible 750 tons a Rio Algom ac- exploration programs this year. The 
Cana r= | quired the Pater pr through pur- British firm owns extensive Rhodesian 

chase by Pronto Uranium Mines before copper and African diamond interests, 
that firm merged i io Algom, and but because of the political situation in 

CANADA—Three major United States the Pronto uranium mill was converted thoce areas, it is emphasizing its Canadian 
mining companies are among the scores to handle copper » from the Pater ore activity. In addition to an annual ex- 
of Canadian firms that are stepping up body about two miles distant. Present ore ploration budget of $1,000,000, Selco 

mineral exploration throughout Canada reserves are estimated to be about 1,000,- plans to participate in financing and de- 
this year. Prospecting for gold, silver, and 000 tons of about 2.0 percent copper to velopment of other large-scale gold or 
nickel will receive great emphasis, but the the 950-foot horizon level. 
search for the three prime base metals 

base metal projects in Canada. The firm 
uses its own-design electro-magnetic 

copper, zinc and lead—will be intensified NOVA SCOTIA sizeable lead- equipment and a nuclear precession mag- 
also. Anaconda Company (Canada) Ltd., silver ore body has been found to underlie netometer for its aerial surveys which 
subsidiary of the big United States copper the barite ore ' * Walton, Nova covered an average of 10,000 linear miles 
producer, will continue its exploration Scotia, property of Magnet Cove Barium annually in the last few years. Areas for 
on the same basis as in 1959, with investi- Corporation of Houston, Texas. Magnet exploration have been widely scattered 
gations in the Maritimes, Quebec, and Cove, Canada’s leading barite producer, between Quebec and Saskatchewan, and 
northwestern Ontario. Kennecott Copper will construct 5 capacity base range in size from 50 to 200 square miles 
Corporation is expected to continue Ca- metal concentrator, that will produce a as a rule. Selco’s high-speed exploration 
nadian activity through Kennco Explora- bulk concentrate lead and silver with methods are often unconventional and 
tions, operating throughout the country ininor amounts of zinc and copper. Ten- much of the geophysical work is done be- 
A search for base metals in the Mattag- tative plans call for mining the ore by a fore staking. Many of the surveys are in 
ami and Noranda districts, plus general filled square set method of stoping. Indi- areas termed unreliably explored or 
prospecting in British Columbia and the cations of lead-silver values over 35 to 40- where there was insufficient ground work 
southwest Yukon, will be undertaken by foot widths underlying barite ore following an aerial survey. One of the 
Southwest Potash Corporation, subsidiary body between and 800-foot depths projects scheduled for this year is a 
of American Metal Climax, Inc. Contin- were indicated by diamond drilling from large-scale geochemical sampling of lakes 
ued drilling on a potash prospect near the surface in Underground drill- in certain parts of the Canadian Shield. 
the eastern end of the Saskatchewan pot- ing during the from the 690- Because the Canso plane Selco uses is 
ash belt is also planned foot level confirmed minable tonnage equipped to take water samples by mere- 

of 225,000 above level, averaging ly touching down on a lake without 
ONTARIO Production of copper $32.10 per ton in silver and lead va'ues. landing, the crew is able to sample as 

concentrate at the rate of 500 tons a day An equal tonnage is indicated between many as 100 lakes a day. 
initially was due to start early this year the 690 and 850-foot horizons. There is 
by Rio Algom Mines at its Pater property a five-compartment, 977-foot production ONTARIO—Denison Mines Ltd. has 

near Elliot Lake. The company also plans shaft with levels 520, 690, 850 been awarded a contract for delivery ot 
a shaft deepening program that will de- and 920 feet on property which is 6.5 metric tons of uranium oxide to the 
velop the mine 1,200 feet below. the 
present bottom level at 950 feet. The 

leased from Barymin Explorations. Japan Atomic Fuel Corporation. A simi- 
! ar order was received in 1959. Estimated 

program will provide for eight new levels ONTARIO—Selco Exploration Com- Japanese requirements for 1961 call for 
't 150-foot intervals. As underground pany, a 66.4 percent owned subsidiary of purchase of 20 metric tons of high-grade 
development on the property progresses Selection Trust of London, England, will uranium concentrate, with increasing 
the milling rate will be increased to a undertake one of Canada’s most intensive quantities scheduled for succeeding years. 

INSPIRATION 
CONSOLIDATED COPPER 

COMPANY 
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International Smelting and 

Refining Co. 

(Miami Plant) 
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Ore and Concentrates 
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Inspiration, Arizona 
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International Smelting and Refining Co. 

815 Kearns Building 

Salt Lake City, Utah 
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Latin 
America 

Japanese Firm May Develop 
Matilda Mine in Bolivia 

Development of the Matilda zinc mine 
in Bolivia was the subject of recent dis- 

Mitsui Mining and 
Smelting Company of Japan and Corpo- 
racion de Bolivia (COMIBOL), opera- 
tor of the country’s nationalized mines 

[he Matilda property, formerly owned 
by the Mauricio Hochschild group, has 
large reserves of zinc, with lead, silver, 
copper, antimony and some tin. National 
Lead Company investigated the area a 
few years ago, but did not exercise its 
option, because of low lead and zin¢ 
prices at that time. The property near 
Lake Titicaca is actually a collection of 
various mining enterprises and accessory 
plants in the districts of Timusi, An- 
coraimes and ( arabuco 

Mitsui technical representatives will 
make a complete study of the project be- 
fore negotiating a contract with the Bo- 
livian government. If development pro- 
ceeds, a smelter may possibly be built in 
Bolivia. In any case, Mitsui will probably 
not sell ore or slab zinc on the open mar- 
ket, but will ship the product to Japan 
for its own use. Mitsui is currently en- 
gaged in a three-year expansion program, 
osting 600,000,000 yen, that will increase 

lead and zinc production at its several 
operations in Japan 

[he Matilda property has also been 
under consideration by a West German 
firm whose representative, George Baron, 
came to La Paz for conferences about the 

cussions between 

project. Later, COMIBOL’s _ general 
manager, Goosen Broersma, went to 

Bonn, West Germany, for further dis- 
cussion of the subject. 

ARGENTINA—The government’s Di- 
reccion de Geologia y Mineria is making 
a detailed study of iron deposits in the 
Province of Misiones, with particular at- 
tention to the Tacuru deposit, which has 
a large tonnage of up to 40 percent FeO 
The area containing the deposits has been 
declared a fiscal reserve by the Misiones 
provincial government, and private com- 
panies are not allowed to explore, study 
or mine the iron prospects. 

JAMAICA—Reynolds Jamaica Mines 
Ltd. will continue its present rate of pro- 
duction here despite the deteriorating 
world aluminum market which has 
caused Kaiser Bauxite Company, the is- 
land’s largest bauxite producer, to cut 
back production in the first quarter of 
1961 by some 30 percent. About 10 per- 
cent of the 950 employes in Kaiser’s sev- 
eral Jamaican operations were expected 
to be affected by the cut-back, which 
company spokesman indicated was only 
temporary. Many of the workers were 
employed on a railway extension project 
recently completed. 

MEXICO—Continuing exploration at 
the gold deposits of San Juan Nepomu- 
ceno in Chihuahua has brought encour- 
aging results. Although surface values 
have diminished with depth, the general 
outlook is for enough proven ore to war- 
rant building a concentration plant. 

BRAZIL—Fosforita Olinda S. A., 
which recently doubled its capital to Cr. 

Almost as 

sy mbol for 

quickly as your eye caught the 

TECTOR will tell you if there is mercury 

present in a given sample of soil or rock. 

It will also tell how much is present in the 

range from .005 to 50 parts per million. For 

geochemical surveys and prospecting: fast, 

reliable. For detailed literature write 

LEMAIRE INSTRUMENTS 

mercury, the MERCURY DE- 

Tuba City, Arizona 

DIAGONAL DECK 
No. 6 

CONCENTRATOR 

high grade 

Specialized for Efficient 
Concentration of Minerals. 

The SuperDuty® table easily leads the field 
because every concentrating factor is spe- 
cialized for utmost efficiency. The operation 
of the rifled deck, the factory-aligned under- 
construction 
head moticn 

and the smooth anti-friction 
all work together to produce 

concentrates, lean, lean tailings 
and a greatly reduced volume of middlings for 
recirculation. Send for Bulletin 118C. 

The Deister Concentrator Co., Inc. 
The Original Deister Co., Incorporated 1906 

925 Glasgow Ave., Fort Wayne, Indiana 

1,000,000,000, will increase production of 
natural phosphate to 350,000 metric tons 
per year and build a _ super-phosphate 
plant that will consume 150,000 metric 
tons of the increased output. Last year 
the company received a $300,000 loan 
for the import of Bucyrus-Erie excavators 
through Mitsubishi International Corpo- 
ration of New York. Deposits of phos- 
phate at Olinda, Pernambuco, are the 
largest in South America, containing over 
50,000,000 tons. 

BOLIVIA—The government has of- 
fered a $6,000,000 settlement to the Pa- 
tino group of tin mining companies foi 
property expropriated by the government 
about eight years ago. Payments would be 

made over an eight-year period. Last year 
the government offered a $4,000,000 set- 

tlement. The present offer covers the en- 
tire Patino group which includes Patino 
Mines and Enterprises Consolidated, Inc., 
Bolivia Tin & Tungsten Mining Corpora- 
tion and Compania Minera Agricola 
Aploca de Bolivia. The settlement offer is 
outside of retention payments made by 
the government since the seizure which 
have totalled some $8,000,000, and were 
originally to be applied against any value 
set for the mines. Retention payments are 
based on varying percentages of the value 

of tin content in concentrates mined from 
the properties and sold to England. 

MEXICO—Beryllium Resources de 
Mexico, S. A. has tripled production at 
the Ensenada gold mine since it obtained 
a lease for the placers in the mine area. 
Previously known as the Princessa group, 
the mine has gold placer deposits with 
values as high as $5.00 per yard. It was 
abandoned by previous operators because 
of difficulties caused by flooding condi- 
tions. Modern mining techniques used by 
Beryllium Resources have increased net 
output to 180 yards per day. Cost of ex- 
traction is about 50 cents per yard. Al- 
though full extent of the Ensenada gold 
placer is not yet determined, it is esti- 
mated that present output can continue 

indefinitely. The Mexican firm, a sub- 
sidiary of Beryllium Resources, Inc., of 
Los Angeles was organized for explora- 
tion, mining and concentration of beryl- 
lium minerals in Mexico. By arrangement 
with the Mexican government, profits 
realized from the Ensenada gold mine 
will remain in Mexico for that purpose 

BOLIVIA—Corporacion Minera de 
Bolivia, which is being reorganized, is un- 
dertaking several improvements to in- 
crease production at its tin mining and 
milling operations. The program includes 
a pre-concentration section at the Catavai 
mill scheduled for January completion 
at a cost of $450,000; expansion of the 
Colquiri mill to increase capacity of ore 
treatment, completed in October; com- 
pletion of the Itos mill at the San Jose 
mine of Oruro this season, and continued 
work on the hydroelectric plant of the 
Quechisla group of mines located at 
Punutuma. This plant with a capacity of 
600 kilowatts is scheduled to be ready by 

the end of next year. The company con- 
tinues to have labor difficulties which 
complicate its financial problems and 
most offers of financial aid call for re- 
ducing the number of unproductive work- 
ers. 

MEXICO— Preliminary exploration 
work in the region around San Juan 
Nepomuceno, Chihuahua, has _ yielded 
high gold values. Guillermo Quevedo, 
owner of the property, plans increased 
activity in the area. 
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climatic or topographic obstacle. Riblet’s 
advanced design and low operating ex- 
pense lets you rise above your transpor 
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illustrated brochure 

RIBLET TRAMWAY COMPANY 
Box 7, Station A, Spokane, Wash 

SKYHOOK 
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ADJUSTABLE WIDTH 

With 6 ft. of height adjustment, and ao wheel 

tread adjustment to the narrowest aisles, the 

result is a new concept in portable gantries 
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twist and strain regardless of how uneven 
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The legs fold against the |-Beom, resulting in 
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complete literature write 

B. E. WALLACE PROD. CORP 

EXTON BB, PA 

Diamond Milling 

continued from page 35 

ranged miulti-roll types, four to six 

rolls, assembled in a closed case with 
glass window, with rod or strip type 
heating elements to control humidity 
when necessary. A sequence type of 
separation is made, i.e. a clean and 

reject fraction from each stage, with 
increasing lift from top to bottom roll. 
A potential of 20,000 to 25,000 volts 
is generally used. 

An interesting and efficient type 
of device has been developed by the 

engineers of Selection Trust and 
CAST for secondary concentration 
of the minus-1.0-plus-0.5-millimeter 
fraction following jigging to remove 
excess quartz and magnetic separa- 

tion in Krupp and Davis machines to 
remove staurolite and other satellites. 
The belt flotation machine consists of 
a steel trough in which there is 
mounted on 25-foot centers a 12-inch 
wide endless belt made of 80 mesh 
phosphor bronze woven wire screen 
In the direction of travel the path of 
the top of the belt is level for about 
two thirds of the length, then slopes 
downward at a flat angle into a tank 
of water in which there is a gentle 

current toward an overflow weir. Th« 
wet head feed is deposited on the 
surface of the belt in a very thin 

layer, say two particle diameters in 
thickness, and is carried slowly for 
ward. As it enters the surface of the 
water the diamonds and a small quan- 
tity of satellites float on the surface 
of the water, often forming clusters or 

rafts, and are carried over the weir 

into a collecting bucket, and the re- 
ject drops off the submerged pulley 
into a tank. For concentration of cer- 

tain fractions a very small quantity of 

Diesel oil is applied by dripping it 
onto the feed a short distance before 
it enters the water. 

The surface property of clean dia- 
monds which causes them to float on 
water is utilized in the South African 
recovery plants where suitably pre- 
pared size fractions in the minus-1.65 
plus-0.47-millimeter range are con- 
centrated efficiently in a beaker. 

The last step in concentration is 
hand picking which is done by Euro- 
peans at some properties and by Afri- 
cans at others. The separations are 

always done in bright diffused light, 
never in direct sunlight, and the ma- 
jority of sorters prefer a white back- 
ground. As the work is tedious and 

exacting, sorters usually work contin- 
uously for not more than 20 minutes 
then leave the table for a break of 
say 10 minutes. END 
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WADE 
Consulting Mining Engineer 

Another WADE 

Designed and Built 

GOLDMILL 
Operating data at this mill 

Gold Recovery 97 ‘ | 

Silver Recovery 92 

3/4, of Gold as Bullion 

“4 of gold 
concentrates 

MILLING COSTS $1.15 per ton 

in $1000. per ton | 

W. R. WADE | 
MARYSVI 

Cable WADE HELENA 

Telephone Helena Hickory 2-0105 

LLE, MONTANA 

AMERICA’S LARGEST STOCK 
ROTARY DRYERS & KILNS! 

1—Vulean 10’ x 11’ x 175’ kiln, 13/16”, 2-tire 
2—National 10° x 
2—Hardinge 8’-8” 
2—Davenport 8’ x 60’ dryers, 7/16” welded 
2—8' x 56’ rotary 
3—Stearns-Reger 8’ x 40’ dryers, 1/2” 
1—7’-6” x 100’ rotary kiln, V2” shell 
1—7’-6” x 63’ rotary kiln, 2” welded 
1—7’ x 6’ x 100’ rotary kiln, 2” shell 
2—Bonnet 7’ x 60’ dryers, 58” shell 
1—Bonnet 6’ x 52’ 
2—4’-9”" x 32’ rotary dryers, ¥%” sh-ll 

78 dryers, 34” shell 
x 70’ dryers, 548” welded 

kilns, Y2"” welded 

dryer, 5/16” shell 

1—3’-6” x 21’ rotary dryer, ¥e” shell ' 

MILLS — PULVERIZERS — CRUSHERS é 

1—Symons 2’ standard cone crusher, 30 HP. 
1—Farrel 36” x 15” jaw crusher 
1—Buchanan 24” 
1—Denver 5’ x 10’ 
1—Allis-Chalmers 
1—Raymond 50”, 
3—Allis-Chalmers 

PERRY 

x 13” jaw crusher, 50 HP. 
rod mill, 150 HP. ¢ 

5’ x 5’ ball mill, 75 HP. 
5-roller hi-side mill 
5’ x 22’ ball-tube mills 

EQUIP. CORP. 
1429 N. SIXTH ST. 
PHILADELPHIA 22, PA. 
POPLAR 3-3505 

MINING WORLD 



The Market Place 
SINCE 1898 DEALERS IN DEPENDABLE MINING EQUIPMENT 

CONCENTRATING TABLES 
Dunham Economy Type Tables, 50” x 
11°9” decks 

—Deister super-duty diagonal deck standard 
tables 

DIESEL-ELECTRIC GENERATORS 
1—15 KW Waukesha-Hesselman 
1—30 KW Buda 
1—75 KVA Caterpillar, D-13000 
1—112Y2 KVA Caterpillar, D-17000 
1—250 KVA Buda model 8D-CS-2505 

AIR TUGGER HOISTS 
1—Ingersoll-Rand Model DU 
3—Ingersoll-Rand Model D6U 
4—Ingersoll-Rand Model IH 
14—Sullivan Model E-111 
2—Ingersoll-Rand Model EUA 
1—Ingersoll-Rand Model 10-H 
4—Gardner-Denver Model MK 
2—Joy ‘'Turnbinair’’ Model F-113 
1—Sullivan Model L-111 
2—Ingersoll-Rand Mcdel 10HR 
1—Sullivan Model HA 3 
3—Ingersoll-Rand Model HU 

AIR SLUSHER HOISTS 
1—Ingersoll-Rand Model HNNIJ 
1—Sullivan Model FF-211 
1—Sullivan Model F-212 

ELECTRIC TUGGERS AND SLUSHERS 
1—5 HP Sullivan, 2 drum slushers 
1—5 HP Sullivan Tugger 
2-7/2 HP Sullivan tuggers 
1—15 HP Ingersoll-Rand size 15NN-IG, 2 drum 

slushers 
1—30 HP Joy Double Drum Slusher 
1—60 HP Sullivan 3 Drum Slusher 
1—10 HP Sullivan A-312 3 Drum Elec. Slusher 
1—20 HP Sullivan AF-312 3 Drum Elec. Slusher 

BALL AND ROD MILLS 
1—4’ x 4” Marcy Ball Mill 
1—4’ x 4/2’ Hirsch Ball Mill 

1—641/2 Marcy Ball Mill 
1—8' x 22” Hardinge Conical Ball Mill 

1—3’ x 8’ Morse New Rod Mill 
1—5’ x 10’ Denver Ball Mill 

CRUSHING ROLLS 
1—16” x 10” McFarlane 
1—40” x 20” Cedar Rapids 

CRUSHERS 
” x 6” Denver Jaw Crusher 
V4" x 32" New Morse Lab Crushers 
” x 6” New Morse Lab Crushers 
” x 6” New Morse Jaw Crusher 
" x 72” Hendy Crusher 
"x 16” Gruendler Roller Bearing Jaw 

Crusher 
1—10” x 20” Pacific Crusher 
1—20” x 36” Diamond Roller Bearing, 

Plate, Jaw Crusher 
1—1'8” Traylor Type TY Gyratory Crusher 

LOCOMOTIVES 
1 Ton General Electric Battery Locomotive 
1¥2 Ton Mancha Trammer 
5 Ton Atlas Battery Locomotive 

Ton General Electric Battery Locomotives 
Ton Westinghouse Battery Locomotive 
Ton General Electric Trolley Locomotive 
Ton General Electric Battery Locomotive 
Ton Goodman Trolley Locomotive 
Ton Jeffrey Trolley Locomotives 
Ton General Electric Battery Locomotives 
Ton Atlas Battery Locomotive 
Ton General Electric Battery Locomotives 
Ton Ironton Battery Locomotives 
Ton Whitcomb Battery Locomotive 

-10 Ton Atlas Battery Locomotives 
10 Ton aor Trolley Locomotives 
13 Ton Jeffrey Trolley Locomotive 

1—13 Ton Goodman Trolley Locomotive 
1—15 Ton Jeffrey Trolley Locomotive 

FILTERS 
1 ’ Oliver Drum Filter 
1 Morse Drum Filter 
1- ’ Eimco Drum Filter 
1- ’ Dorrco Internal Type Filter 
1-6’ 

1 

Steel 
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FILTER PRESSES 
24” Shriver 
36” Sweetiand #12 
4’ x 10’ Kelly 

FLOTATION MACHINES 
1 cell Fagergren, 27” dia. tvpe STD 
1 cell New Morse “‘Jetair’’ #7, 22” 
cell 

cell Fagergren, 36” x 36” cell 
cell Morse-Weinig, 37” x 37” 
cell Morse-Weinig, #15, 24” x 24” cells 
cell Stearns-Roger, 
cell Denver Sub-A, ” cells 
cell Denver Sub-A, £21, 38” x 44” cells 
ce!l Fagergren, 36” x 36” cells 
coll Fagergren, 66” x 66” cells 

LABORATORY EQUIPMENT 
8” New Morse Disc Pulverizers 
8” Braun Mcdel UA Pulverizer with 2 HP 
integrally built motor 

Braun 8” Sieve-Shaker 
Grieve-Hendry Electric Drying Ovens, Model 
MT 
5” x 6” Denver Jaw Crush-r 
4” x 6” New Morse Jaw Crushers 
24" x 3V2" New Morse Jaw Crushers 
12” Denver Lab Pressure Filters 
12” Stearns-Roger Lab Pressure Filters 
16” x 6” Lab Pub Mill 
18” x 27” Revolving Drye r 

2—14” x 19” Stearns-Roger Lab Ball Mills 
2000 gram Denver Lab Flotation Cells 

WELDERS 
300 AMP Lincoln Welders 
300 AMP G.E. Electric Welder 
300 AMP H bart Welder gas engine driven 
300 AMP P & H Welder gas engine driven 
400 AMP Westinghouse Electric Welder 
400 AMP Allis-Chalmers Transformer Type 
Welder 

DRYERS 
8'2” x 60’ Squier Rotary Dryer, tire and 
roller type, 30 HP Motor and gear drive 

WE OWN WHAT WE ADVERTISE—ALL EQUIPMENT IN OUR DENVER STOCK WHERE INSPECTION CAN BE MADE 

MORSE BROS. MACHINERY COMPANY 
2900 Brighton Blvd. KEystone 4-5261 Denver 1, Colorado 

Crusher 20x36 Austin-Western rir-brg 
Crusher 15x30 Buchanan Blake type 
Crusher 10x20 Denver Eq. rir-brg 
Crushers 3 Kue-Ken 18” Gyracone 
Feeder 42”x12 ft. A-W-Lima steel apron 
Mill 6x42 Straub grate-discharge 
Mill (Rod) 4x10 ft. Hardinge periph. end 

dis 
Classifier 8x21'8” Dorr DSF duplex-rake 
Filter (Acid resistant) 3-Leaf 6 ft. Eimco 
Filter 3-Leaf 6 ft. American w/vac. eq 
Flotation 6-Cell 56x56 Wemcos Fag v.b 

drive 
Thickener 28x10 Dorr low-head; steel tank 
Samplers 60 & 28” Vezin standard type 
Jig 24x36 Denver Mineral duplex 
Krebs Cyclones 2 Size EE10B-4B 2-stage 
Magnet 40” dia. Stearns w /rectifier, etc 
Screen 4x12 Cedar Rapids 2-deck 
Mancha Little Trammer loco. Late serial 
Mucker Eimco 12-B 18/24” ga. Late serial 
Rolls 30x18 Pioneer Triple Roll type 
Rolls 42x16 Allis-Ch. w/new parts 
Air Tugger Hoists GDCo. HK 
2000 

1-drum, 

Paul F. Smith 

39 W. Adams St. Phoenix, Arizona 

CORE DRILL OPERATORS. We 

purchased Government Surplus core 

drilling equipment. Will offer at big 

money-saving prices. Contact—Pres- 

sey & Son—Pueblo, Colo. 

FAN: Jeffrey Aerodyne, 7’ dia., 200,000 CFM, 250 
HP motor, 1170 RPM, 16 groove pulley, 2300 
volt, 3 phase, 60 cycle, complete with control 
New 1958, used one year, condition like rew. 

SCREEN: Leahy heavy duty, type D, single deck, for 

wet process. New condition 

CONCENTRATING TABLE: Deister +6 super duty 
New condition. 

JAW CRUSHERS: A-C 40x42” complete with or 
without motor and drive, also w.th or without 
Telsmith heavy duty Feeder 42° x 14 3” with 
speed reducer and drive. A-C 18x 30” sectional- 
ized tor underground use 

GYRATORY CRUSHER: Telsmith 16-B, all steel 
ROLL CRUSHER: Pioneer size 54 x 24”, roller bear- 

ing equipped, used on ore ‘ob 

AIR COMPRESSOR: I-R class PRE2, 4500 CFM, 787 
HP synchronous motor, 3 phase, 60 cycle, 2200 
V, 150 RPM. 

SUBSTATION: One G.E. 3750 KVA consisting of 
three 1250 KVA, 66000 2400 /4150Y with two 
G. E. 600 amp., 2300 volt ATF switch houses, 

all accessories, including cyiore fence. New 1957 

Condition like new 
HOISTS: One double drum 53” x 36” 

V, 78” rope 

One double drum 42” 
7," rope 

One double drum 72” 
1'4” rope 

One double drum 48” 
7,” rope 

One double drum 72” 
1'4” rope 

One double drum 
1'4” rope 

One double drum 
1'4” rope 

One double drum 
l'e” rope 

One 10’ x 10’ double clutched drums, 1250 HP, 
1'2” rope, 1200 FPM 

One single drum 60” x 60”, 100 HP, 2200 
1” rope 

One single drum 84” 
13,4” rope 

One single drum 84 
2'a” rope 

One single drum 84” 
2%” rope 

Other hoists 100-1500 HP for shaft or slope 

WE BUY AND SELL EQUIPMENT THROUGH- 
OUT NORTH AND CENTRAL AMERICA 

A. J. O'NEILL 
Lansdowne Theatre Building Lansdowne, Pa. 

Phila. Phones: MAdison 3-8300 - 3-8301 

» 75 HP, 550 

100 HP, 550 V. 

", 200 HP, 2200 V, 

”", 200 HP, 2200 V, 

250 HP, 550 

", 300 HP, 2200 

”, 400 HP, 2200 

400 HP, 2200 V, 

x 63”, 150 HP, 2200 

'x 63”, 300 HP, 2200 

x 63”, 450 HP, 2200 

16° Gayco Air Separator W/Motor 
2—5'x8’ Kennedy Van Saun Air Swept Ball 

Tube Mills with disc feeders, fans, piping 
4V2'x9' KVS Air Swept Ball Mill 
2 Wemco 2M—HMS Plants 
6'x4’ & 6'x9’ Traylor Ball Mills 
No. 56 and 7’x15’ Marcy Ball Mills 
10’ x48” & 6'x36” Hardinge Ball Mills 
4’xll’ & 7’x15' Marcy Rod Mills 
14”x28”", 18x36”, 30”°x36” & 48''x72’’ Jaw 

Crushers 
48”x60" & 66”x84” Traylor Jaw Crushers 
24”x14”" & 42”x16” Type B A.C. Roll Crushers 
5V2' Symons Std. Cone Crusher 
7’ Symons Snort Head Cone Crusher 
10—No. 6s Wilfley Concentrating Tables 
78”x36'6” Akins Duplex Spiral Classifier 
8'x37'x19" Dorr Bow Rake Classifier 
6'x50' & 8'x60" Rotary Dryers 
3’'x30', 7'x120’ & 9'x162’ Allis Chalmers 

Rotary Kilns 

4—30”"x32” Dings Magnetic-Head Pulleys 
2—6'x12’ A.C. Ripl-Flo 2-Deck Screens 
8, 12, 23, 25, 45, 100 & 115 ton GE & Alcoa 

Diesel Electric Locomotives 
25 ton Ind. Brn. Hoist Dsl. Loco. Crane 
690’, 3078’ & 3600’ Inger-Rand Elec. Com- 

presscrs 

2—15 HP Inger-Rand 2D Slushers 
500—50 ton & 70 ton Gondola Cars 

DARIEN, 60 E. 42nd Street, N.Y. 17, N.Y. 

MINE OPERATORS 

Be Sure 

Your Mine 

Is Listed 

in the Directory 

Complete and Mail Form 

on Page 41 



CLASSIFIED 
ADVERTISING 

RATES 

Twenty cents per word set in 8-point 
type, ) 25 cents a word set in 10-point 
type. If a box number is used, add 
$1.50 for cost of handling and for- 
ward replies. Add 50% for insertion 
of notice in WORLD MINING also 

$5.00 minimum charge. Deadline is 
jth of month preceding date of issue 

FOR SALE—S&H model 30 gasoline 
powered core drill on 1959 Dodge 
W300M power wagon. Less than 100 
hours total time. Accessory list, price 
and delivery on request to purchasing 
agent, Florida Tile Industries, Inc 
P.O. Box 451, Lakeland, Florida 

WILL SELL or incorporate my Death 
Valley wonderstone, silica 99.84% pure 

and snowflake marble. Over 3 million 
tons in sight of each. David L. Dotson, 
11241 Woodcock Avenue, 

Calif. Empire 6-9357 
Pacoima, 

MINING GEOPHYSICIST Major 
iron ore producer seeks to hire young 

man for permanent position on explora- 
tion program in midwestern U.S. Salary 
open. Write Box 100, Mining World, 

500 Howard St., San Francisco 5, Calif 

FINANCIAL Investment Banking 
Houses and Underwriters reached. Con- 
fidential. You can send the details of 
your proposition direct or through your 
attorney to Consultant, 817 51st Street 
Brooklyn, New York 

GOLD PLACER PROPERTY wanted 

Prefer shallow bedrock with proven val- 
ues, either wet or dry ground. Operat- 
ing capital, equipment and experience 
available. Write L. M. Drake, P.O. Box 
32, Loveland, Colorado 

FOR SALE Heavy Media Separator 

Complete plant with Akins 24” spiral 
separator, hopper pumps, 
motors, switch panel, 48” duplex classi- 

fier. 400 TPD. $17,500. For details con- 
tact Wells Cargo, Inc., P.O. Box 430, 

Las Vegas, Nevada 

screens, 

WANT TO sell or obtain working capital 
for your mining claims? Have your 
property examined now by competent 

Complete detailed reports 
cost less than you think, in most cases 
less than $200. Thirty day waiting 
period, so contact now for examination 
date. Wood E. Hart, Consulting Geol- 
ogist, 10002 Del Rio Road, Spring 
Valley, Calif 

geologists 
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SALES HELP WANTED 

SALES REPRESENTATIVES fifty 
year old, well established, highly rated, 
fabricator of stainless steels and alloys 
with some active accounts, desires sales 
representation in the West and South- 
west. Our products: piping, fittings, spe- 
cialities which have had good accept- 
ance. Other non-conflicting lines permis- 
sible 
Technical education desirable. A back- 
ground and following in the mining in- 
dustry is required. Remuneration on 
commission basis. Give experience, edu- 
cation, personal data and territory cov- 
ered in first letter. Company representa- 
tive will interview in California and 
Arizona in February. Write Box 101, 
Mining World, 500 Howard St., San 
Francisco 5, Calif. 

Lemaire Instruments 64 

*Lima Div., Baldwin-Lima-Hamilton Corp. 16 

*Mack Trucks, Inc. 

*Magma Copper Company 

*Marion Power Shovel Co. 

*Mine & Smelter Supply Co. 
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Darien 

Morse Bros. Machinery Co. 

O'Neill, A. J. 

Perry Equipment Corp 

Pressey & Son 

Smith, Paul 

Wade, W. R. 

FOR SALE GOLD NUGGET, 

$3.00 Extra fine California gold dollar, 
rare collector’s item, $3.00. Loyd Cas- 
teel, 842 MW Birch, Sunnyvale, Calif 

FOR SALE—24-Jeffery Traylor Elec- 
tric Vibrating Feeders Model 4 DTS 
24x48 with controls—Bargain. 24 x 36 
Farrell Bacon Jaw Crusher. Also Vi- 
brating Screens and apron feeders. 
Wanted to buy: Cone Crushers. U.S. 
Minerals, P.O. Box 503, Crescent City, 
Calif. Phone IN 4-2932. 

WATER & OIL locations our specialty. 
We succeed where others failed. Geo- 
physical Surveys. Box 75181, Sanford 
Sta., Los Angeles 5, Calif. 

MINING WORLD 



RIPPING WITH D9 ELIMINATES SHOOTING 
SANDSTONE AT THIS MODERN STRIP MINE 

Expensive, time-consuming blasting of overburden is a 

thing of the past at the Harrisonville, Ohio, strip mine 

of the Swisher Coal Company. Caterpillar D9 Tractors 

with No. 9 Rippers loosen the sandstone overburden, 

which is then removed by a fleet of Cat DW21 Tractors, 

pushloaded by D9Ys. 

In addition to saving the cost of shooting, the 

Pomeroy, Ohio, company saves the cost of reclamation. 

DW2Is spread the excavated overburden over a large 

area, eliminate spoil banks entirely. The overburden 

averages 50 feet, covers a 2-foot coal seam. Production 

at the mine averages from 1000 to 1200 tons daily. 

D9 Tractors with No. 9 Rippers pay big dividends 

on modern stripping operations. (1) They save time 

and expense of blasting; (2) reduce wear and tear on 

loading equipment; (3) eliminate troublesome chunks; 

and (4) they are versatile—can build roads, clean up 

and handle other utility jobs. 

And now the “King of the Crawlers” is even more 

rugged, more powerful! The new DYE has a massive 

new undercarriage that adds hours of life to running 

gear. A new Caterpillar-developed steel alloy strength- 

ens links, shoes, rollers up to 40%. And the mighty 

new D9 packs 335 HP in its Turbocharged Engine. 

Get the whole story from your Caterpillar Dealer. 

The new D9E is now available with revolutionary new 

Ask for a 

demonstration on your stripping operation; you'll see 

more profit in every pass. 

torque divider power shift transmission. 

Caterpillar Tractor Co.. General Offices, Peoria, Ill., U.S.A. 

CATERPILLAR 
Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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Used The World Over 

tor Dependable, Low-Cost Pumping 
This Hawaiian cement plant chose Wilfley Sand Pumps for their lower mainte- 

nance costs and higher operating efficiency. Wilfley’s enviable reputation 

for true pumping economy and day-in, day-out dependability is re- 

flected in the production records of plant operators throughout 

the world. Specify Wilfley for your next pumping job. 

Wilfley Sand Pumps may be fitted with interchangeable 

electric furnace alloy iron, special application alloys or 

rubber-covered wear parts. Write, wire or phone for 

complete details. 

Every Wilfley Installation Ils JOB ENGINEERED 

itley Sand Pump, 

Companions in Economical Operation 

Milley Acid pum? 

A. R. WILFLEY and SONS, Im. sew ver orice: 22 cst an st, mew York chy 17, ny 
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